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ʣː˗˞ˋ˛˘˦˔ ˙ˢː˛˕ ʣˋ˛˓˘˦ ʭˍː˝ˋːˍ˙˔ ʝ˓ˍ˙ː
˙ ˑ˓ˍ˙˗ ȋͥ͟͝͞ ǤˎȌ ˍ ˕˙˘˝ː˕˜˝ː ˗˓˟˙˝ˍ˙˛ˢː˜˕˓ˠ
˝ː˘ˏː˘ˡ˓˔˛ ˙˜˜˓˔˜˕˙ˎ˙˓ ː ˍ˛˙˚ː˔˜˕˙ˎ˙˗ ˙ˏː˛˘˓˒˗ˋ
ͥ͜͝͝ˠǦ͟͜ˠˎ˙ˏ˙ˍǤ
Tsvetaeva’s 1932 Memoir The Living about the Living in the Light of the Mythopoeic 
Tendencies of Russian and European Modernism of the 1910s-30s.
The present paper discusses Marina Tsvetaeva’s essay about Maksimilian Voloshin 
The Living about the Living (1932) in the light of Tsvetaeva’s views on the legacy of 
the Silver Age in the early 1930s and her responses to the emergence of Socialist Re-
alism in the Soviet Union. The essay demonstrates that Tsvetaeva presents herself 
as a strong advocate of modernist aesthetic principles that enable the reader both to 
experience the sense of estrangement and to reinvent classical themes in new con-
ǡǤ
Tsvetaeva’s views on the use of myth in literature to several important trends related 
to the revival of ancient ritual and folk performance that occured in the 1910s-20s in 
Europe and in Russia (discussed in the works of Viacheslav Ivanov, Voloshin, Jane 
ȌǤ
ʤː ˌ˞ˏː˝ ˚˛ː˞ˍː˖˓ˢː˘˓ː˗ ˜˕ˋ-
˒ˋ˝˧ǡ ˢ˝˙ ˍ ˡˍː˝ˋːˍ˙ˍːˏː˘˓˓ ˜˖˙-
ˑ˓˖ˋ˜˧ ˝˛ˋˏ˓ˡ˓˪ ˓˘˝ː˛˚˛ː˝˓-
˛˙ˍˋ˝˧ ˡˍː˝ˋːˍ˜˕˞˩ ˚˛˙˒˞ ͥ͟͜͝ˠ
ˎ˙ˏ˙ˍ˜ ˢ ˓˜˝˙ˋ ˍ˝˙ˌ˓˙ˎ˛ˋ˟˓ˢː˜˕˙˔




ˍ˒ˎ˖ ˪ˏ ˚˛ːˏ˜˝ˋˍ˖˪ː˝˜˪ ˗˘ː ˙ˢː˘˧
˞˒˕˓˗ǡ˚˙˝˙˗˞ˢ˝˙ˍ˚ː˛˓˙ˏ˨˗˓ˎ-
˛ˋˡ˓˓ʣˋ˛˓˘ˋ ʭˍː˝ˋːˍˋ ˋ˕˝˓ˍ˘˙
˒ˋ˪ˍ˖˪˖ˋ˙ ˜ ːˌː˕ ˋ˕˙ ˛ ˞˜˜˕˙˗ˋ ˍ˝˙-
˛ːǡˢ˧˪˓ˏː˘˝˓ˢ˘˙˜˝˧ˌ˦˖ˋ˜˟˙˛-
˗˓˛˙ˍˋ˘ˋ˚˙ˏˍ˖˓˪˘˓ː˗ːˍ˛˙˚ː˔-
˜˕˙˔ ˝˛ˋˏ˓ˡ˓˓ ˓ ˗˙ˏː˛˘˓˜˝˜˕˓ˠ
˨˕˜˚ː˛˓˗ː˘˝˙ˍǡ ˙˜˞ˤː˜˝ˍ˖ː˘˘˦ˠ
ˍ͝ ͥ͜͝Ǧ͟͜ˎ ˙ˏ˦˓ ˍ ʧ˙˜˜˓˓ǡ˓ ˍ ʜˍ˛˙-
˚ːǤʙːː˜˝˓ˠ˙˝ˍ˙˛ː˘˓˪ˠ˓˚˛˙˒ˋ˓-
ˢː˜˕˓ˠ˚˛˙˓˒ˍːˏː˘˓˪ˠǡ˜ˍ˪˒ˋ˘˘˦ˠ
˜ ʦː˛ˍ˙˔ ʣ˓˛˙ˍ˙˔ ˓ ʚ˛ ˋˑˏˋ˘-
˜˕˙˔ˍ˙˔˘˙˔ǡˠ˙˛˙ˣ˙ˍ˓ˏ˘˦ˢː˛-
˝˦ ˚ˋˡ˓˟˓˒˗ˋ ˓ ˑː˖ˋ˘˓ː ˍ˦˔˝˓
˒ˋ ˛ˋ˗˕˓ ˞˒˕˙ˎ˙ ˚˛ːˏ˜˝ˋˍ˖ː˘˓˪
˙ ˘ˋˡ˓˙˘ˋ˖˧˘˙˔ ˓ˏː˘˝˓ˢ˘˙˜˝˓ǡ
˘ː˚˙˜˛ːˏ˜˝ˍː˘˘˙ ˜ˍ˪˒ˋ˘˘˙ː ˜ ˚˙-
˓˜˕ˋ˗˓ ˘ˋˏ˘ˋˡ˓˙˘ˋ˖˧˘˦ˠ ˕˞˖ ˧-
˝˞˛˘˦ˠ ˗˙ˏː˖ː˔ǡ ˕˙˝˙˛˦ː ˗˙ˎ˖ ˓
ˌ˦ ˚˛ː˙ˏ˙˖ː˝˧ ˓˗˚ː˛˜˕˙ː ˜˙˒˘ˋ-
˘˓ːǡ˙˝ˑ˓ˍˣ˓ː˘˙˛˗˦˚˙ˍːˏː˘˓˪
˓˜˝ː˛ː˙˝˓˚˦ǡˍ˖˓˪ˍˣ˓ː˘ˋ˙ˌ˛ˋ-
˒˙ˍˋ˘˓ːǡ ˖˓˝ː˛ˋ˝˞˛˞ ˓ ˓˜˕˞˜˜˝ˍ˙
ˍ˚˛ːˏ˛ːˍ˙˖˩ˡ˓˙˘˘˦˔˚ː˛˓˙ˏǤʨ




˓ ˜˛ːˏ˘ːˍː˕˙ˍ˙˔ ˘ˋ˛˙ˏ˘˙˔ ˕˞˖ ˧-
˝˞˛˦ǣ ˙˘ ˌ˦˖ ˙ˤ˞˝˓˗ ˍ ˡˍː˝ˋːˍ-
˜˕˓ˠ ˚˙˨˗ˋˠ ˓ ˚˧ː˜ˋˠ ˏˍˋˏˡˋ˝˦ˠ
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ˎ˙ˏ˙ˍǤ ʡˋ˕ ˌ˞ˏː˝ ˚˙˕ˋ˒ˋ˘˙ ˘˓ˑːǡ
ˡˍː˝ˋːˍ˜˕˙ːˑː˖ˋ˘˓ː˚˛ːˏ˜˝ˋˍ˓˝˧
ʣˋ˕˜˓˗˓˖˓ˋ˘ˋ ʙ˙˖˙ˣ˓˘ˋ ˍ ˕ˋ-
ˢː˜˝ˍː ˜ˍ˙ːˎ˙ ˏ˞ˠ˙ˍ˘˙ˎ˙ ˞ˢ˓˝ː˖˪
˓ ˜˙˒ˏˋ˝ː˖˪ ˘˙ˍ˙˔ ˘ː˙˕˖ˋ˜˜˓ˢː-
˜˕˙˔˝˛ˋˏ˓ˡ˓˓ˍ˛ˋ˗˕ˋˠ˛˞˜˜˕˙ˎ˙
˓ ːˍ˛˙˚ː˔˜˕˙ˎ˙ ˗˙ˏː˛˘˓˜˝˜˕˙ˎ˙
ˏˍ˓ˑː˘˓˪ǡ ˗˙ˑ˘˙ ˙ˌ˥˪˜˘˓˝˧ ˘ː
˝˙˖˧˕˙ ːː ˑː˖ˋ˘˓ː˗ ˞ˍː˕˙ˍːˢ˓˝˧
ːˎ˙ ˝ˍ˙˛ˢː˜˝ˍ˙ ˓ ˖˓˝ː˛ˋ˝˞˛˘˦˔
ˌ˦˝ ˗˖ˋˏˣ˓ˠ ˜˓˗ˍ˙˖˓˜˝˙ˍǡ ˘˙ ˓
˞˝ˍː˛ˏ˓˝˧ ˜ˍ˙˔ ˚˛˓˘ˡ˓˚ ˗˙ˏː˛-








˕˙˗˗˞˘˓˜˝˓ˢː˜˕˙ˎ˙ ˜˝˛˙˪ ˍ ʨ˙-
ˍː˝˜˕˙˔ ʧ˙˜˜˓˓ǡ ˕˙˝˙˛˦ː ˋ˕˝˓ˍ-
˘˙ ˞ˢˋ˜˝ˍ˙ˍˋ˖˓ ˍ ˑ˓˒˘˓ ˛˞˜˜˕˓ˠ
˨˗˓ˎ˛ˋ˘˝˙ˍ ˍ ʜˍ˛˙˚ːǡ ʭˍː˝ˋːˍˋ
˪ˍ˘˙ ˓˜˕ˋ˖ˋ ˜ˍ˙˔ Ǯ˝˛ː˝˓˔ǯ ˚˞˝˧ǡ
˕˙˝˙˛˦˔ ˗˙ˎ ˌ˦ ˜˙ːˏ˓˘˓˝˧ ˏ˙-
˜˝˓ˑː˘˓˪ ˜˙ˍ˛ː˗ː˘˘˙˔ ˕˞˖ ˧˝˞˛˦
˜ ˎ˞˗ˋ˘˓˜˝˓ˢː˜˕˓˗˓˝˛ˋˏ˓ˡ˓˪˗˓
˚˛˙ˣ˖˙ˎ˙Ǥ
ʟ˜ˠ˙ˏ˪ ˓˒ ˒ˋˏˋˢ ˛ˋ˜ˣ˓˛ː˘˓˪
˜ˍ˙ːˎ˙ ˖˓˛˓ˢː˜˕˙ˎ˙ Ǯ˪ ǯ ˓ ˚˙˓˜˕ˋ
˘˙ˍ˙ˎ˙ ˜˓˘˝ː˒ˋǡ ˍ ˘ˋˢˋ˖ː ͥ͟͜͝Ǧˠ
ˎ˙ˏ˙ˍ ʣˋ˛˓˘ˋ ʭˍː˝ˋːˍˋ ˛ːˣ˓˖ˋ
˙ˌ˛ˋ˝˓˝˧˜˪ ˕ ˘ˋ˚˓˜ˋ˘˓˩ ˛ˋ˜˜˕ˋ-
˒˙ˍǡ˙ˢː˛˕˙ˍ˓˨˜˜ːǡˢ˝˙˚˙˒ˍ˙˖˓˖˙
ː˔˚˙˕ˋ˒ˋ˝˧˜ˍ˙˓˗ˢ˓˝ˋ˝ː˖˪˗ǡ˕ˋ˕
˜˕˙˘˜˝˛˞˓˛˙ˍˋ˘ ːː ˝ː˕˜˝ ˓ ˕ˋ˕˓ː
˨˜˝ː˝˓ˢː˜˕˓ː ˒ˋˏˋˢ˓ ˍ˙˖˘˙ˍˋ˖˓
ːː ˍ˙ ˍ˛ː˗˪ ˘ˋ˚˓˜ˋ˘˓˪ ˝˙ˎ˙ ˓˖˓
˓˘˙ˎ˙˚˛˙˓˒ˍːˏː˘˓˪Ǥʩˋ˕˓˗˙ˌ˛ˋ-
˒˙˗ǡ˙˘ˋ˜˗˙ˎ˖ ˋ˚˛ːˏ˜˝ˋˍ˓˝˧˜ːˌ˪




˩ˤ˓˔ ˓˜˝˙˕˓ ˗˘˙ˎ˓ˠ ˪ˍ˖ː˘˓˔
˜˙ˍ˛ː˗ː˘˘˙˜˝˓Ǥ ʣ˘˙ˎ˓˗ ˢ˓˝ˋ˝ː-
˖˪˗ ˌ˦˖˙ ˚˙˘˪˝˘˙ǡ ˢ˝˙ ˗˘˙ˎ˙ˎ-
˛ˋ˘˘˙˜˝˧ʭˍː˝ˋːˍ˙˔ˌ˦˖ˋ˜ˍ˪˒ˋ˘ˋ
˜ ˚˙˓˜˕˙˗ ˘˙ˍ˙ˎ˙ ˜˓˘˝ː˒ˋǣ ˍ˚ː˛-
ˍ˦ː˙˘ˋ˚˛ːˏ˜˝ˋ˖ˋ˚ː˛ːˏ˘˓˗˓˘ː
˝˙˖˧˕˙˕ ˋ˕ˍ ˦ˏˋ˩ˤ˓˔˜˪˚ ˙˨ ǡ˝ˏ ˛ˋ-
˗ˋ˝˞˛ˎ ˓ ˕˛˓˝˓˕ǡ ˘˙ ˓ ˕ˋ˕ ˙ˢː˘˧
˝ˋ˖ˋ˘˝˖˓ˍ˦˔ ˚˛˙˒ˋ˓˕Ǥ ʤː˜˗˙˝˛˪
˘ˋ ˝˙ǡ ˢ˝˙ ˚˛˙˒ˋ ʭˍː˝ˋːˍ˙˔ ˌ˦˖ˋ
˛ˋ˜˜ˢ˓˝ˋ˘ˋ ˘ˋ ˌ˙˖ːː ˣ˓˛˙˕˓˔
˕˛˞ˎ ˢ˓˝ˋ˝ː˖ː˔ǡ  ˚˛˙ˌ˖ː˗˦ ˜˙
˗˘˙ˎ˓˗˓ ˛ːˏˋ˕˝˙˛ˋ˗˓ ˨˗˓ˎ˛ˋ˘˝-
˜˕˓ˠ ˑ˞˛˘ˋ˖˙ˍ ˘ː ˚˛ː˕˛ˋ˝˓˖˓˜˧ǣ
˛ˋ˜ˠ˙ˑˏː˘˓˪ ˜ ˘˓˗˓ ˙˕ˋ˒ˋ˖˓˜˧




˞˛ː˒ˋ˘˦ ˚˙ ˡː˘˒˞˛˘˦˗ ˜˙˙ˌ˛ˋ-
ˑː˘˓˪˗Ǥʤ˙ǡ˚˙˗˓˗˙˟˓˘ˋ˘˜˙ˍ˦ˠ
˚˛˙ˌ˖ː˗ ˓ ˓ˏː˙˖˙ˎ˓ˢː˜˕˓ˠ ˚˛˓-
˜˝˛ˋ˜˝˓˔ ˛ːˏˋ˕˝˙˛˙ˍǡ ˞ˑː ˍ ˘ˋ-
ˢˋ˖ː ͥ͟͜͝Ǧˠ ˎ˙ˏ˙ˍ ˜˝ˋ˖˙ ˪˜˘˙ǡ ˢ˝˙
ˡˍː˝ˋːˍ˜˕˓ː ˚˛˙˓˒ˍːˏː˘˓˪ ˌ˦˖˓
˓˘˝ː˛ː˜˘˦ ˝˙˖˧˕˙ ˙ˎ˛ˋ˘˓ˢː˘˘˙-
˗˞ ˕˛˞ˎ˞ ˢ˓˝ˋ˝ː˖ː˔ ˓ ˚˙ˢ˓˝ˋ˝ː-
˖ː˔Ǥʤˋ˨˝˙˞˕ˋ˒˦ˍˋː ǡ˝˘ˋ˚˛˓˗ː˛ǡ
˛ːˡː˘˒˓˪ ʚː ˙˛ˎ˓˪ ʗˏˋ˗˙ˍ˓ˢˋ ˘ˋ
ːː ˟˓˖˙˜˙˟˜˕˞˩ ˜˝ˋ˝˧˩ ʟ˜˕˞˜-
˜˝ˍ˙ ˚˛˓ ˜ˍː˝ː ˜˙ˍː˜˝˓ ȋͥ͟͝͝Ȍǡ ˍ
˕˙˝˙˛˙˔ ˙˘ ˙˝˗ːˢˋː˝ ˝˙ǡ ˢ˝˙ ˨˝˙
˚˛˙˓˒ˍːˏː˘˓ː˗˙ˑː˝˚˙˘˛ˋˍ˓˝˧˜˪
˝˙˖˧˕˙ ˝ː˗ǡ ˕˝˙ ʭˍː˝ˋːˍ˞ ˖˩ˌ˓ Ǥ˝
ʪ˗ˋ˖ˢ˓ˍˋ˪ ˍ˙˚˛˙˜ ˙ ˝˙˗ǡ ˢ˝˙ ˨˝˙
˜˝ˋ˝˧˪ˌ˦˖ˋ˞˛ː˒ˋ˘ˋ˛ːˏˋ˕˝˙˛ˋ˗˓
ˍˏˍ˙ːǡʗˏˋ˗˙ˍ˓ˢˍ ˦˘˙˜˓˝˜ ˞˛˙ˍ˙˔
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Papers
˚˛˓ˎ˙ˍ˙˛ ˋˍ˝˙˛˞ ˜˝ˋ˝˧˓ǣ ǲȑǥȒ ˕˝˙
ʭˍː˝ˋːˍ˞˖˩ˌ˓ ǡ˝ ˝˙˝ ˜ ˞ˏ˙ˍ˙˖˧˜˝-
ˍ˓ː˗˚˛˙ˢ˝ː˝˓˨˝˓ːː˛ˋ˒˗˦ˣ˖ː-
˘˓˪Ǥʤ˓˙ ˌ˓ ˜˕˞˜˜˝ˍːǡ˘ ˓˙ ˜ ˙ˍː˜˝˓ǡ
˘˓˙ˌ˓˜˕˞˜˜˝ˍː˚˛˓˜ˍː˝ː˜˙ˍː˜˝˓




˘˙˔ ˘ˋ˝˞˛˦ ˚˙˖˞ˢ˓˝ǳ ȋʗˏˋ˗˙ˍ˓ˢ
͜͜͟͞ˋǣ͠͝͝ȌǤʡ˙˘ːˢ˘˙ˑːǡʗˏˋ˗˙ˍ˓ˢ
˘ː ˗˙ˎ ˘ː ˏ˙ˎˋˏ˦ˍˋ˝˧˜˪ ˙ ˛ːˏˋ˕-




˛ˋ˜˜˞ˑˏː˘˓˔ ˎ˙ˍ˙˛˓˝ ˙ ˝˙˗ǡ ˢ˝˙







˝ː˖˧ ˗˙ˑː˝ ˚˙˘˪˝˧ ˠ˙ˏ ːː ˗˦˜˖˓
˓˒Ǧ˒ˋ˝˙ˎ˙ǡˢ˝˙ˍ˙˜˚˛˓˪˝˓ːˡˍː˝ˋ-








˒˞˛˙˔Ǥ ʪˍ˦ǡ ˗˘˙ˎ˓ː ˡˍː˝ˋːˍ˜˕˓ː
˚˞ˌ˖˓˕ˋˡ˓˓˚˙˪ˍ˓˖˓˜˧ˍ˚ːˢˋ˝˓ˍ
˝˙˔˟ ˙˛˗ːǡˍ ˕ ˙˝˙˛˙˔˙ ˘˓ˌ ˦˖˓˒ ˋ-
ˏ˞˗ˋ˘˦ǡ˝˙˖˧˕˙ˍ˚˙˜˖ːˏ˘˓ːˏː˜˪-
˝˓˖ː˝˓˪ǡ˚˙˨˝˙˗˞˚˛˓ˋ˘ˋ˖˓˒ː˛ː-
ˡː˘˒˓˔ ːː ˝ː˕˜˝˙ˍǡ ˘ˋ˚˓˜ˋ˘˘˦˗˓
ːː ˜˙ˍ˛ː˗ː˘˘˓˕ˋ˗˓ǡ ˨˝˙˝ ˟ˋ˕˝˙˛
˘˞ˑ˘˙ ˞ˢ˓˝˦ˍˋ˝˧Ǥ ʤː˜˗˙˝˛˪ ˘ˋ
˝˙ǡˢ˝˙˖˓˝ː˛ˋ˝˞˛˘˦˔ˌ˦˝˛˞˜˜˕˙-
˪˒˦ˢ˘˙˔ ˨˗˓ˎ˛ˋˡ˓˓ ˍ ʦˋ˛˓ˑː ˍ
ͥ͟͜͝Ǧːˎ˙ˏ˦˙˕ˋ˒˦ˍˋː˝˜˪ˌ˙˖ːː˙˝-
˛ˋˑː˘˘˦˗ ˍ ˚˓˜˧˗ˋˠ ʭˍː˝ˋːˍ˙˔ǡ
˘ːˑː˖˓ˍ ːː ˋˍ˝˙ˌ˓˙ˎ˛ˋ˟˓ˢː˜˕˙˔
˚˛˙˒ːǡ ˍ ˡˍː˝ˋːˍ˜˕˓ˠ ˙ˢː˛˕ˋˠ ˒ˋ
˛ˋ˒˗˦ˣ˖ː˘˓˪˗˓ ˙ ˚˛˙ˣ˖˙˗ ˓˖˓
˙˕ˋ˕˙˗Ǧ˖˓ˌ˙˚˓˜ˋ˝ː˖ːǡ˜˕˙˝˙˛˦˗
ʭˍː˝ˋːˍˋˏ˛˞ˑ˓˖ˋǡˢ˞ˍ˜˝ˍ˞ː˝˜˪
˛ːˋ˕ˡ˓˪ ˓ ˘ˋ ˜˙ˍ˛ː˗ː˘˘˦ː ˞˜˖˙-
ˍ˓˪Ǥ
ʨ˙ˍː˛ˣː˘˘˙ ˙ˢːˍ˓ˏ˘˙ ˝˙ǡ ˢ˝˙
ˑˋ˘˛˗ː˗˞ˋ˛˙ˍʭˍː˝ˋːˍˋˍ˙˜˚˛˓-
˘˓˗ˋː˝˚ ˙Ǧˌː˛ˎ˜˙˘˙ˍ˜˕˓˕ ˋ˕˘ ːˢ˝˙
˟˖˩˓ˏ˘˙ːǡ˚ ˦˝ˋ˪˜˧ˍ ˛ ˋ˗˕ˋˠ˨ ˝˙ˎ˙
ˑˋ˘˛ˋ˜˙ˍ˗ː˜˝˓˝˧˛ˋ˒˘˦ːˍ˛ː˗ː˘-
˘˦ː ˚˖ˋ˜˝˦ǡ ˚˛ːˏ˜˝ˋˍ˓ˍ ˓ˠ ˕ˋ˕
ˢˋ˜˝˧˝ ˍ˙˛ˢː˜˕˙ˎ˙˨ ˍ˙˖˩ˡ˓˙˘˘˙ˎ˙
˚˛˙ˡː˜˜ˋǡ ˍ ˕˙˝˙˛˙˗ ˜˙ˍ˗ːˤˋ˩˝-
˜˪˜˙ˌ˦˝˓˪˛ˋ˒˘˦ˠ˨˚˙ˠ˓˛ˋ˒˘˦ˠ
ˎː˙ˎ˛ˋ˟˓ˢː˜˕˓ˠ ˚˛˙˜˝˛ˋ˘˜˝ˍǤ ʦ˙
˜˖˙ˍˋ˗ ʬ˓˖ˋ˛˓ ʫ˓˘˕ǡ ʗ˘˛˓ ʘː˛-
ˎ˜˙˘ˌ˦˖˙ˏ˘˓˗˓˒ ˜ˋ˗˦ˠ ˒˘ˋ˗ː-
˘˓˝˦ˠ ˟˓˖˙˜˙˟˙ˍǡ ˕˙˝˙˛˦˔ ˚˙-
ˍ˖˓˪˖ ˘ˋ ˛ˋ˒ˍ˓˝˓ː˗˙ˏː˛˘˓˒˗ˋ ˍ
ͥ͜͝͝Ȃ͜͞ːˎ˙ˏ˦ˍʜˍ˛˙˚ːǡʗ˗ː˛˓˕ː
˓ʧ˙˜˜˓˓ȋ˜˗Ǥ	ͥͥͥ͝ǣ͟ȌǤʨʘː˛-
ˎ˜˙˘˙˗ ˖˓ˢ˘˙ ˌ˦˖ˋ ˒˘ˋ˕˙˗ˋ ʞ˓-






ˑˏˋ˖ǡ ˢ˝˙ ˟˓˖˙˜˙˟˓˪ ʘː˛ˎ˜˙˘ˋ ˍ
˘ˋˢˋ˖ːͥ͜͝͝Ǧˠˎ˙ˏ˙ˍˌ˦˖ˋ˙ ˢː˘˧˚˙-
˚˞˖ ˪˛˘˙˔ ˜˛ːˏ˓ ˜˝˞ˏː˘˝˙ˍ ˟˓˖˙-
˜˙˟˜˕˙ˎ˙ ˟ˋ˕˞˖ ˧˝ː˝ˋ ʣ˙˜˕˙ˍ˜˕˙-
ˎ˙ ˞˘˓ˍː˛˜˓˝ː˝ˋ ȋ˜˗Ǥ ʦˋ˜˝ː˛˘ˋ˕
ͥͣ͜͝ǣ ͜͞ȌǤ ʙ ˜ˍ˙ː˔ˋˍ˝˙ˌ˓˙ˎ˛ˋ˟˓˓




ʘː˛ˎ˜˙˘ˋ ˜˛ːˏ˓ ˜ˍ˙˓ˠ ˏ˞ˠ˙ˍ˘˦ˠ
˘ˋ˜˝ˋˍ˘˓˕˙ˍǡ˞ ˕ ˙˝˙˛˙ˎ˙˙ ˘˞ ˢ˓˖˜˪
˜˝˛˙˩˗˦˜˖˓ ȋ˜˗Ǥ ʙ˙˖˙ˣ˓˘ ͥͤ͝͞Ǧ
ͤ͠ǣʩǤǡȌǤʤˋˍ˖˓˪˘˓ːʘː˛ˎ˜˙˘ˋ
˘ˋ ˝ˍ˙˛ˢː˜˝ˍ˙ ˓ ˗˓˛˙ˍ˙˒˒˛ː˘˓ː






˖˓˒ː ˚˛˙˓˒ˍːˏː˘˓˔ ʭˍː˝ˋːˍ˙˔ ˍ
˜ˍː˝ː˚˛ːˏ˜˝ˋˍ˖ː˘˓˔ʘː˛ˎ˜˙˘ˋ˙ˌ
˙˛ˎˋ˘˓ˢː˜˕˙˔ ˝ˍ˙˛ˢː˜˕˙˔ ˨ˍ˙˖˩-
ˡ˓˓ǡ ˙ ˘ː˚˛ː˕˛ˋˤˋ˩ˤː˗˜˪ ˛˓˝-
˗ː ˝ˍ˙˛ˢː˜˕˙ˎ˙ ˓˗˚˞˖ ˧˜ˋǡ ˙ ǲˑ˓-
ˍ˙˗ ˜˖˙ˍːǳǡ ˙ ˝ː˕˞ˢː˜˝˓ ˍ˛ː˗ː˘˓
˓˙˝ˍ˙˛ˢː˜˕˙˗˚˙˝ː˘ˡ˓ˋ˖ː˜˗ːˠˋ
ȋ˙ˌː˜˚ːˢ˓ˍˋ˩ˤː˗ ˏ˓˜˝ˋ˘ˡ˓˩ ˙˝
˚˛ːˏ˗ː˝ˋ ˓˒˞ˢː˘˓˪ ˓ ˜ˏˍ˓ˎ ˍ ːˎ˙
ˍ˙˜˚˛˓˪˝˓˓Ȍǡ ˘ː˙ˌˠ˙ˏ˓˗˙˗ ˏ˖˪
˝˙ˎ˙ǡˢ˝˙ˌ˦˙˝˙˔˝˓˙˝ˋˍ˝˙˗ˋ˝˓˒-
˗ˋ ˜˙ˍ˛ː˗ː˘˘˙˔ ˑ˓˒˘˓ǡ ˗˘˙ˎ˓ː
ˍˋˑ˘˦ː ˡˍː˝ˋːˍ˜˕˓ː ˙ˌ˛ˋ˒˦ ˓
˚˛˓ː˗˦ ˙˕ˋ˒˦ˍˋ˩˝˜˪ ˚˛˙˘˓˒ˋ˘-
˘˦˗˓˟ ˓˖˙˜˙˟˜˕˓˗˓˓ ˏː˪˗˓ʘː˛-
ˎ˜˙˘ˋǤ ʜˎ˙ ˛ˋˌ˙˝˦ ˌ˦˖˓ ˠ˙˛˙ˣ˙
˓˒ˍː˜˝˘˦ˍʧ˙˜˜˓˓ˍ˘ˋˢˋ˖ːˍː˕ˋˍ
˙˛˓ˎ˓˘ˋ˖ːǡ˘˙˚˙˚˞˖ ˪˛˘˙˜˝˧ʘː˛-
ˎ˜˙˘ˋ ˍ ʧ˙˜˜˓˓ ˍ˙˒˛˙˜˖ˋ ˙˜˙ˌː˘-
˘˙˚˙˜˖ː˝˙ˎ˙ǡ ˕ˋ˕ˍ ͥ͟͝͝Ȃ͝͠ ˎ˙ˏˋˠ
ˍ˦ˣ˖˙ˍ ˚ ː˛ːˍ˙ˏː˘ ˋ˛ ˞˜˜˕˓˔˪ ˒˦˕
ːˎ˙ ˜˙ˌ˛ˋ˘˓ː ˜˙ˢ˓˘ː˘˓˔ ˍ ˚˪˝˓
˝˙˗ˋˠǡ ˕˙˝˙˛˙ː ˌ˦˖˙ ˙˚˞ˌ˖˓˕˙-
ˍˋ˘˙ ˍ ʨˋ˘˕˝Ǧʦː˝ː˛ˌ˞˛ˎːǤ ʣːˑˏ˞
˝ː˗ǡ˜˝ˋ˝˧˪ʘː˛ˎ˜˙˘ˋʨ˗ːˠˍˑ˓˒-
˘˓ ˓ ˘ˋ ˜ˡː˘ː ˌ˦˖ˋ ˓˒ˏˋ˘ˋ ˞ˑː ˍ
ͥ͜͜͝ˎ ˙ˏ˞ˍ ʦː˝ː˛ˌ˞˛ˎːǡˋ ː ˎ˙˕ ˘˓ˎˋ
ʩˍ˙˛ˢː˜˕ˋ˪˨ˍ˙˖˩ˡ˓˪ˍ ˦ˣ˖ˋˍ ˜ ˍː˝
ˍʣ˙˜˕ˍːˍͥͥ͜͝ˎ˙ˏ Ǥ˞
ʥˏ˘˓˗ ˓˒ ˏ˙˜˝˓ˑː˘˓˔ ʘː˛ˎ˜˙-
˘ˋ ˌ˦˖˙ ˙˝˕˛˦˝˓ː ˝ˋ˕ ˘ˋ˒˦ˍˋː-
˗˙ˎ˙ ˍ˘˞˝˛ː˘˘ːˎ˙ǡ ˓˘˝˞˓˝˓ˍ˘˙-
ˎ˙ ˍ˛ː˗ː˘˓ǡ ˚˙˝˙˕ˋ ˜˙˒˘ˋ˘˓˪ǡ ˘ː
˚˙ˏˏˋ˩ˤːˎ˙˜˪ ˗ˋ˝ː˗ˋ˝˓ˢː˜˕˓˗
˓˒˗ː˛ː˘˓˪˗ ˓ ˙˚˛ːˏː˖ː˘˓˪˗Ǥ
ʴ˝˙˝ ˚˛˙ˡː˜˜ ˜˝ˋ˘˙ˍ˖ː˘˓˪ ʘː˛ˎ-
˜˙˘˚ ˛ːˏ˜˝ˋˍ˖˪˖˕ ˋ˕˘ ː˕˙ː˝ ː˕˞ˢːː
˜˙˜˝˙˪˘˓ːǡˍ˕˙˝˙˛˙˗˒ˋ˛˙ˑˏˋː˝˜˪
ˌ˞ˏ˞ˤːː ˓ ˕˙˝˙˛˙ː ˘ː˚˛ː˛˦ˍ˘˙
ˍ˓ˏ˙˓˒˗ː˘˪ː˝˜˪Ǥʥ˘˙ˏ˓˘ˋ˗˓ˢ˘˙




˝ː˖˧˘˙˜˝˧ˍ ˛ː˗ː˘˓˪ ˍ˖˪ː˝˜˪˝ ˋ˕˙˔
˟˙˛˗˙˔ǡ˕˙˝˙˛ˋ˪˚˛ːˏ˜˝ˋˍ˖˪ː˝˜˙-
ˌ˙˔ ˚˙˜˖ːˏ˙ˍˋ˝ː˖˧˘˙ː ˚˛˙ˏ˙˖ˑː-
˘˓ː ˗˙˗ː˘˝˙ˍ ˘ˋˣːˎ˙ ˜˙˒˘ˋ˝ː˖˧-
˘˙ˎ˙ ˍ˙˜˚˛˓˪˝˓˪ ˓ˠǡ ˕˙ˎˏˋ ˘ˋˣː
˪ ˜˝ˋ˘˙ˍ˓˝˜˪ ˜ˍ˙ˌ˙ˏ˘˦˗ǡ ˕˙ˎˏˋ
˙˘˙ ˍ˙˒ˏː˛ˑ˓ˍˋː˝˜˪ ˙˝ ˑː˖ˋ˘˓˪
˙˝ˏː˖˓˝˧ ˜˙˜˝˙˪˘˓˪ ˘ˋ˜˝˙˪ˤːˎ˙






ˍ˛ː˗˪ ˗˙ˑː˝ ˌ˦˝˧ ˚˛ːˏ˜˝ˋˍ˖ː˘˙
˕ˋ˕˘ː˕˙ː˟˖˩˓ˏ˘˙ː˜˙˜˝˙˪˘˓ːǡˍ
˕˙˝˙˛˙˗ ˜˝ˋ˛˦ː ˟˙˛˗˦ ˙˛ˎˋ˘˓ˢ-
˘˙ ˚˛˙˝ː˕ˋ˩˝ ˍ ˘˙ˍ˦ː ˟˙˛˗˦Ǥ
ʦ˙˓˜˝˓˘ːˍˌː˛ˎ˜˙˘˙ˍ˜˕˙˗˕˖˩ˢː
˒ˍ˞ˢˋ˝ ˘ˋ˒ˍˋ˘˓˪ ˕˘˓ˎ˓ ˍ˙˜˚˙˗˓-
˘ˋ˘˓˔ʚ˓ ˚˚˓˞˜ʝ˓ˍ˦ː˖˓ˡˋ (1925) 
˓ˡ ˍː˝ˋːˍ˜˕˙ˎ˙˙ ˢː˛˕ˋ˙ ʣˋ˕˜˓˗˓-
˖˓ˋ˘ː ʙ˙˖˙ˣ˓˘ːʝ˓ˍ˙ː ˙ˑ˓ˍ˙˗ 
ȋͥ͟͝͞ȌǤ ʨˋ˗˙ ˘ˋ˒ˍˋ˘˓ː ˡˍː˝ˋːˍ-
˜˕˙ˎ˙˙ˢː˛˕ˋ˪ˍ˖˪ː˝˜˪˚˛ːˍ˙˜ˠ˙ˏ-
˘˙˔ ˗ː˝ˋ˟˙˛˙˔ ˌː˛ˎ˜˙˘˙ˍ˜˕˙ˎ˙










ʙ˙˝ ˚˙ˢː˗˞ ˡˍː˝ˋːˍ˜˕˙ː ˙˚˛ː-
ˏː˖ː˘˓ː ˙ˢː˛˕ˋ ˙ ʙ˙˖˙ˣ˓˘ː ˕ˋ˕
ˑ˓ˍ˙ː˚˙ˍː˜˝ˍ˙ˍˋ˘˓ː˙ˑ˓ˍ˙˗ˢː-
˖˙ˍː˕ːǡ ˕˙˝˙˛˦˔ ˚˛˙ˏ˙˖ˑˋː˝ ˍ˓-
ˏ˓˝˜˪ ː˔ ˏ˞ˠ˙ˍ˘˦˗ ˘ˋ˜˝ˋˍ˘˓˕˙˗ǡ
ˍˏ˙ˠ˘˙ˍ˖˪˩ˤ˓˗ ːː ˓ ˕ˋ˕ ˌ˦ ˒ˋ-
˛ˋˑˋ˩ˤ˓˗ ːː ˜ˍ˙˓˗ ˝ˍ˙˛ˢː˜˕˓˗




˙ˢː˛˕ǡ ˕ˋ˕ ˓ ˏ˛˞ˎ˓ː ˋˍ˝˙ˌ˓˙ˎ˛ˋ-
˟˓ˢː˜˕˓ː˛ˋ˜˜˕ˋ˒˦˓˙ˢː˛˕˓ʭˍː-
˝ˋːˍ˙˔ ͥ͟͜͝Ǧˠ ˎ˙ˏ˙ˍǡ ˗˙ˑ˘˙ ˍ˙˜-
˚˛˓˘˓˗ˋ˝˧ˍ˜ˍː˝ːˌː˛ˎ˜˙˘˙ˍ˜˕˓ˠ
˓ˏː˔˙ ˌ˓ ˘˝˞˓˝˓ˍ˘˙˗ˍ ˙˜˚˛˓˪˝˓˓
˝ˍ˙˛ˢː˜˕˙˔ ˨ˍ˙˖˩ˡ˓˓Ǥ ʡˋ˕ ˌ˞ˏː˝
˚˙˕ˋ˒ˋ˘˙˘˓ˑːǡ ˘ː ˍ˜˪˕˙˗˞ˢ˓˝ˋ-
˝ː˖˩ ˓ ˛ːˏˋ˕˝˙˛˞ ˝ˋ˕˙˔ ˚˙ˏˠ˙ˏ
ˌ˦˖ ˚˙˘˪˝ː˘Ǥ ʭˍː˝ˋːˍˋǡ ˍ˓ˏ˓˗˙ǡ
˨˝˙ˠ˙˛˙ˣ˙˚˙˘˓˗ˋ˖ˋ˓˓˜˚˙˖˧˒˙-
ˍˋ˖ˋ ˜ˍ˙˓ ˙˚˦˝˦ ˛ː˕˙˘˜˝˛˞˕ˡ˓˓
˚˛˙ˣ˖˙ˎ˙ ˓ ˘ˋ˜˝˙˪ˤːˎ˙ ˜ ˞ˢː˝˙˗
˘ː˕˙ˎ˙ ˍ˙˙ˌ˛ˋˑˋː˗˙ˎ˙ ˓ˏːˋ˖˧˘˙-
ˎ˙ ˢ˓˝ˋ˝ː˖˪ ˓˒ ˌ˞ˏ˞ˤːˎ˙ǡ ˙˛˓ː˘-
˝˓˛˞˪˜˧˚˛ːˑˏːˍ˜ːˎ˙˘ˋ˨˜˝ː˝˓˕˞
˗˙ˏː˛˘˓˜˝˙ˍǡˋ˘ː˛ːˋ˖˓˜˝˙ˍǤʙ˙˝
˚˙ˢː˗ ǡ˞ ˕ˋ˕ ˚˛ˋˍ˓˖˧˘˙ ˙˝˗ːˢˋː˝
ʗˏˋ˗˙ˍ˓ˢǡ ˍ ˛ˋ˗˕ˋˠ ˕˞˖ ˧˝˞˛˘˙˔
ˑ˓˒˘˓ ˛˞˜˜˕˙ˎ˙ ʦˋ˛˓ˑˋ ʭˍː˝ˋ-
ːˍˋ ˌ˦˖ˋ ˚˓˜ˋ˝ː˖ː˗ ˏ˖˪ ˙˜˙ˌ˙ˎ˙
˛˙ˏˋ ˢ˓˝ˋ˝ː˖ː˔Ǧ˓˘˝ː˖˖ː˕˝˞ˋ˖˙ˍǤ
ʛ˞˗ˋː˝˜˪ǡ ˢ˝˙ ːː ˍ˙˜˚˙˗˓˘ˋ˘˓˪
˙ ˚˛˙ˣ˖˙˗ ˍ ˕ˋ˕˙˔Ǧ˝˙ ˜˝ː˚ː˘˓
˕˙˗˚ː˘˜˓˛˙ˍˋ˖˓ ˙˝˜˞˝˜˝ˍ˓ː ˕˛˞-
ˎˋ ˢ˓˝ˋ˝ː˖ː˔ǡ ˙ ˕˙˝˙˛˙˗ ˗ːˢ˝ˋ˖ˋ
ʭˍː˝ˋːˍˋǡ˝ˋ˕˕ˋ˕ˍˍ˙˙ˌ˛ˋˑˋː˗˙˗
˚˛˙˜˝˛ˋ˘˜˝ˍː ˚ˋ˗˪˝˓ ʭˍː˝ˋːˍˋ
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˞ˑː˗ː˛˝ˍǣǲȑǥȒ˚˙˕ˋ˕˙˗˞ˑː˚˛˓-














˓˜˝˙˛˓˓˓ ˕ ˗ ˓˟˞ˌ ˦˖˓ˋ ˕˝˞ˋ˖˧˘˦
ˏ˖˪ ˖˓˝ː˛ˋ˝˞˛˘˙ˎ˙ ˚˛˙ˡː˜˜ˋ ˛˞˜-
˜˕˙˔˨˗˓ˎ˛ˋˡ˓˓ͥ͟͜͝Ǧˠˎ˙ˏ˙ˍǤ
ʤː ˜˖˞ˢˋ˔˘˙ ˓ ˝˙ǡ ˢ˝˙ ˍ ˜ˍ˙ː˗
˙ˢː˛˕ː˙ʙ˙˖˙ˣ˓˘ːʭˍː˝ˋːˍˋ˚˙˜-
˝˙˪˘˘˙ ˎ˙ˍ˙˛˓˝ ˙ ˝˙˗ǡ ˢ˝˙˟˛ˋ˘-
ˡ˞˒˜˕ˋ˪˜˙ˍ˛ː˗ː˘˘ˋ˪˕˞˖ ˧˝˞˛ˋ˙˝-
˖˓ˢˋː˝˜˪˙˝ ˛˞˜˜˕˙˔˓˙ ˝˙˗ǡˢ˝˙
˛˞˜˜˕˙˗˞ ˢː˖˙ˍː˕˞ ˘ː˖˧˒˪ ˜˝ˋ˝˧
˟˛ˋ˘ˡ˞˒˙˗Ǥ ʥ˚˛ːˏː˖˪˪ ʙ˙˖˙ˣ˓-
˘ˋ ˕ˋ˕ ˟˛ˋ˘ˡ˞˒˜˕˙ˎ˙ ˗˙ˏː˛˘˓˜˝ˋ
ˍ ˛˞˜˜˕˙˔ ˚˙˨˒˓˓ǡ ʭˍː˝ˋːˍˋ ˕ˋ˕
ˌ˦ˏˋː˝ˢ˓˝ˋ˝ː˖˩˚˙˘˪˝˧ǡˢ˝˙˞˜-




˓ˢ ˝˙˝ ː˜ ˝˛ˋ˝ːˎ˓˓˞ ˜˚ːˠˋǡ˕ ˙˝˙˛˦ː
ˌ˦˖˓ ˚˛˓˗ː˘˓˗˦ ʙ˙˖˙ˣ˓˘˦˗
ˏ˖˪˛ˋ˜˚˛˙˜˝˛ˋ˘ː˘˓˪˗˙ˏː˛˘˓˜˝-
˜˕˓ˠ ˨˕˜˚ː˛˓˗ː˘˝˙ˍ ˓ ˨˜˝ː˝˓ˢː-
˜˕˓ˠˍ˒ˎ˖ ˪ˏ˙ˍǡ˘ː˗˙ˎ˞˝ˌ˦˝˧ˋ ˕˝˞-
ˋ˖˧˘˦˗˓ˍ˜˓˝˞ˋˡ˓˓ͥ͟͜͝Ǧˠˎ˙ˏ˙ˍǡ
˕˙ˎˏˋ ˛˞˜˜˕ˋ˪ ˕˞˖ ˧˝˞˛ˋ ˙˕ˋ˒ˋ-
˖ˋ˜˧ ˍ ˛ˋ˒ˏˍ˙ː˘˘˙˗ ˜˙˜˝˙˪˘˓˓ǣ
˜˙ˍː˝˜˕˓ː ˚˓˜ˋ˝ː˖˓ ˓ ˕˛˓˝˓˕˓




˚˙ˍː˛˓ˍ ˍ ˜ˍ˙˩ ˓ˏː˩ ˙ ˗ː˜˜˓ˋ˘-
˜˕˙˗˜˚ˋ˜ː˘˓˓˛˞˜˜˕˙˔˕˞˖ ˧˝˞˛˦ˍ
˨˗˓ˎ˛ˋˡ˓˓Ǥ
ʙ ˛ː˒˞˖ ˧˝ˋ˝ː ˝ˋ˕˙˔ ˚˙˖˓˝˓˒˓-
˛˙ˍˋ˘˘˙˔ ˙ˌ˜˝ˋ˘˙ˍ˕˓ ʭˍː˝ˋːˍˋ
˘ː ˗˙ˎ˖ ˋ ˚˛ː˝ː˘ˏ˙ˍˋ˝˧ ˘ˋ ˗ː˜˝˙
˚ː˛ˍ˙ˎ˙ ˛˞˜˜˕˙ˎ˙ ˚˙˨˝ˋ ˚˙˜˖ː
˜˗ː˛˝˓ ʙ˖ˋˏ˓˗˓˛ˋ ʣˋ˪˕˙ˍ˜˕˙ˎ˙
ˍ ͥ͟͝͝ ˎ˙ˏ˞ ˓˒Ǧ˒ˋ ˓ˏː˙˖˙ˎ˓ˢː˜˕˓ˠ
ˍ˙˔˘ ˚˛ːˏ˜˝ˋˍ˓˝ː˖ː˔ ˏˍ˞ˠ ˝ːˢː-
˘˓˔˛˞˜˜˕˙˔˖˓˝ː˛ˋ˝˞˛˦Ǥʤː˘˞ˑ-
˘˙˒ ˋˌ˦ˍˋ˝˧˓ ˙ ˝ ˙˗ǡˢ ˝˙˜ ˗ ˙˗ː˘˝ˋ
˜˙˒ˏˋ˘˓˪˜˙ˡ˓ˋ˖˓˜˝˓ˢː˜˕˙ˎ˙˛ːˋ-
˖˓˒˗ˋ ˕ˋ˕ ːˏ˓˘˜˝ˍː˘˘˙ˎ˙ ˗ː˝˙ˏˋ




˜˕˙˔ ʧ˙˜˜˓˓ǡ ˙˚˓˜ˋ˘˓ː ˕˙˝˙˛˙ˎ˙
˚˙˪ˍ˓˖˙˜˧ˍǼʢ˓˝ː˛ˋ˝˞˛˘˙˔ˎˋ˒ː-
˝ːǽ ͟͞˗ˋ˪ͥ͟͝͞ˎ˙ˏˋȋ˒ˋ˘ː˜˕˙˖˧˕˙
˗ː˜˪ˡːˍ ˏ˙ ˜˗ː˛˝˓ ʙ˙˖˙ˣ˓˘ˋȌǡ
ʭˍː˝ˋːˍˋ ˘ː ˗˙ˎ˖ ˋ ˘ː ˚˙˘˓˗ˋ˝˧ǡ
ˢ˝˙ ˜˗ː˛˝˧ ʙ˙˖˙ˣ˓˘ˋ ˙˒˘ˋ˗ː˘˙-




˙˝˖˓ˢ˓ː ˙˝ ˜˝ˋ˖˓˘˜˕˓ˠ ˕˛˓˝˓˕˙ˍ
˓ ˚˓˜ˋ˝ː˖ː˔ǡ ˓ ʙ˙˖˙ˣ˓˘ǡ ˓ ʭˍː-
˝ˋːˍˋˍ˜ːˎˏˋ˙˝˜˝ˋ˓ˍˋ˖˓˚˛˓˘ˡ˓˚
ˋˍ˝˙˘˙˗˘˙˜˝˓ ˖˓˝ː˛ˋ˝˞˛˦ ˙˝ ˜˙-
ˡ˓ˋ˖˧˘˦ˠǡ ˨˕˙˘˙˗˓ˢː˜˕˓ˠ ˓ ˚˙-
˖˓˝˓ˢː˜˕˓ˠ˜˟ː˛Ǥʦ˛ˋˍˏˋǡ˘ː˒ˋˍ˓-
˜˓˗˙˜˝˧ ʙ˙˖˙ˣ˓˘ˋ ˍ ͥ͜͝͞Ǧː ˎ˙ˏ˦
ˌ˦˖ˋ ˙˝˘˙˜˓˝ː˖˧˘˙˔Ǥ ʤː˜˗˙˝˛˪
˘ˋ ˚˙˚˞˖ ˪˛˘˦˔ ˙ˌ˛ˋ˒ ʙ˙˖˙ˣ˓-
˘ˋǦ˗˓˛˙˝ˍ˙˛ˡˋ ˓ ˠ˞ˏ˙ˑ˘˓˕ˋǦ˗˙-
ˏː˛˘˓˜˝ˋǡ ˙˘ ˚˙˚ˋ˖ ˍ ˎ˛˞˚˚˞ ˝ːˠ
ˏː˪˝ː˖ː˔ ˓˜˕˞˜˜˝ˍˋǡ ˕˙˝˙˛˦ː ˜
˝˙ˢ˕˓ ˒˛ː˘˓˪ ʗ˘ˋ˝˙˖˓˪ ʙˋ˜˓˖˧-








ˏˍˋˏˡˋ˝˙ˎ˙ ˍː˕ˋ ˓ ˙ ˜˝ˋ˘˙ˍ˖ː˘˓˓
˜˙ˍː˝˜˕˙˔˓˘˝ː˖˖˓ˎː˘ˡ˓˓ˍͥ͜͝͞Ǧː
ˎ˙ˏ˦ˋ˗ː˛˓˕ˋ˘˜˕˓˔˓˜˝˙˛˓˕ʘˋ˛-
ˌˋ˛ˋ ʪ˙˕ː˛ ˚˛ːˏ˖ˋˎˋː˝ ˍ˒ˎ˖ ˪˘˞˝˧
˘ˋ ˙˝˘˙ˣː˘˓˪ ˓˘˝ː˖˖˓ˎː˘ˡ˓˓ ˓
ˎ˙˜˞ˏˋ˛˜˝ˍˋ˜˝˙ˢ˕˓˒˛ː˘˓˪˓ˠ˜˙-
















˖˙˜˝˘˙ ˛ˋ˜˝ˋ˚˝˦ˍˋ˩ˤːˎ˙ ˍ˜ː ˘ˋ
˜ˍ˙ː˗ ˚˞˝˓ ˕ ˜˙ˡ˓ˋ˖˓˒˗ ǡ˞ ˚ː˛ːˏ
˘ˋ˗˓˚˛ːˏ˜˝ˋ˘ː˝ˎ˙˜˞ˏˋ˛˜˝ˍ˙ǡ˛ː-
ˋˎ˓˛˞˩ˤːː ˘ˋ ˏˋˍ˖ː˘˓ː ˜˙ ˜˝˙-
˛˙˘˦ ˓˘˝ː˖˖˓ˎː˘ˡ˓˓ ˓ǡ ˕ˋ˕ ˗˘ː
˚˛ːˏ˜˝ˋˍ˖˪ː˝˜˪ǡ ˟˙˛˗˓˛˞˩ˤːː˜˪
˜ ˞ˢː˝˙˗ ːː ˝˛ːˌ˙ˍˋ˘˓˔Ǥ ʦ˙ˏ ˝ˋ-





˪ˍ˖ː˘˓˪ǡ ˕˙˝˙˛˙ː ˪ ˚˛ːˏ˖˙ˑ˓˖ˋ
ˌ˦ ˘ˋ˒ˍˋ˝˧ ˙ˌˤː˜˝ˍː˘˘˦˗ ˏ˙ˎ˙-
ˍ˙˛˙˗ ˗ːˑˏ˞ ˓˘˝ː˖˖˓ˎː˘ˡ˓ː˔ ˓
ˎ˙˜˞ˏˋ˛˜˝ˍ˙˗Ǥ ʥ˜˘˙ˍ˦ ˨˝˙ˎ˙ ˏ˙-
ˎ˙ˍ˙˛ˋ ˌ˦˖˓ ˒ˋ˖˙ˑː˘˦ ˍ˙ ˍ˛ː˗˪
ʚ˛ ˋˑˏˋ˘˜˕˙˔ˍ˙˔˘˦ǡˍ˚˙˖˘˙˗ˑː
˙ˌ˥ː˗ː˙˘ˍ˜˝˞˚˓˖ˍ˜˓˖˞ˍ˜ː˛ː-
ˏ˓˘ː ͟͜Ǧˠ ˎˎǳ ȋʪ˙˕ː˛ ͥͥͥ͝ȌǤ ʞˏː˜˧







˜ˍ˙ː˔ ˚˙˗˙ˤ˓ ˚˓˜ˋ˝ː˖˪˗ ʡ˛˦˗ˋ
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ˍ˙ ˍ˛ː˗˪ ˎ˙˖˙ˏˋ ˍ ͥ͝͞͝Ǧ͟͞ ˎ˙ˏˋˠǤ
ʥ˘ˋ˚˓ˣː˝˝ˋ˕ˑː˙˜˙ˌˋ˕ˋˠǡ˒ˋ˕˙-
˝˙˛˦˗˓ː ˔˞ ˏˋ˖˙˜˧˚ ˛˓˜˗ˋ˝˛˓ˍˋ˝˧
ˍ˙ˍ˛ː˗˪ːː˚˛ːˌ˦ˍˋ˘˓˪ˍʡ˛˦˗˞
ˏ˙ ʥ˕˝˪ˌ˛˧˜˕˙˔ ˛ːˍ˙˖˩ˡ˓˓ ͥͣ͝͝
ˎ˙ˏˋǣǲʙ˛ːˍ˙˖˩ˡ˓˩ǡˍˎ˙˖˙ˏǡˍ˜ːˠ
˗˙˓ˠ ˜˙ˌˋ˕ ˚˛˓ˣ˖˙˜˧ ˙˝˛ˋˍ˓˝˧ǡ
ˢ˝˙ˌ˦ ˘ː ˜˥ː˖˓ ˌ˙˖ˎˋ˛˦ ˓˖˓ ˝ˋ-
˝ˋ˛˦ǡːˍˣ˓ː˚˙ˠ˞ˑːǤʢˋ˚˕˙˞ˢˋ˜˝˓
˓˒ˌːˑˋ˖ǡ ˓ˌ˙ ˞ˣː˖ ˍ ˎ˙˛˦ Ȃ ˜ˋ˗
˞˗˓˛ˋ˝˧Ǥʴ ˝˙˪ ˒ ˘ˋ˩˓ ˒˚ ˙˜˖ːˏ˘ːˎ˙
ˍʣ˙˜˕ˍː˚ ˓˜˧˗ˋʣˋ˕˜ˋǡ˝ ˙ˎ˙ǡ˜ ˕˙-
˝˙˛˦˗ˠ ˙ˏ˓˖ˋˍ ʡ˛ː˗˖˧ǡ˚ ˙ˍ ˦˒˙ˍ˞
ʢ˞˘ˋˢˋ˛˜˕˙ˎ˙ǡˏ˙˖˙ˑ˓˝˧˙ˎ˙˖˙ˏˋ-
˩ˤ˓ˠ ˚˓˜ˋ˝ː˖˪ˠ ʡ˛˦˗ˋǳ ȋʭˍː˝ˋ-
ːˍˋ ͥͤ͝͠ǣ ͤ͞͝ȌǤ ʩˋ˕˓˗˙ˌ˛ˋ˒˙˗ǡ ˚˙
˚˛˙˜˧ˌː ʙ˙˖˙ˣ˓˘ˋʭˍː˝ˋːˍˋ ˙˕ˋ-
˒ˋ˖ˋ˜˧ˍ˙ˍ˖ːˢː˘ˋˍ˙ˌˤː˜˝ˍː˘˘˞˩
ˏː˪˝ː˖˧˘˙˜˝˧ ˍ˙ ˍ˛ː˗˪ ʚ˛ ˋˑˏˋ˘-
˜˕˙˔ˍ ˙˔˘˦ǡ˘ ː˜˗˙˝˛˪˘ ˋ˝ ˙ǡˢ ˝˙ː ː
˗˞ˑˌ˦˖ˌː˖˙ˎˍˋ˛ˏː˔ˡː˗Ǥ
ʪ˙˕ː˛ ˜ˢ˓˝ˋː ǡ˝ ˢ˝˙ ˜˓˜˝ː˗ˋ
˕˛˞ˑ˕˙ˍ˙˔ ˜ˍ˪˒˓ ˛˞˜˜˕˓ˠ ˓˘˝ː˖-
˖˓ˎː˘˝˙ˍ ˘ˋˢˋ˖ˋ ˏˍˋˏˡˋ˝˙ˎ˙ ˍː˕ˋ
ˌ˦˖ˋ ˞˜˚ːˣ˘˙ ˛ˋ˒ˍ˓˝ˋ ˍ ͥ͜͝͞Ǧː
ˎ˙ˏ˦ˌ ˙˖˧ˣːˍ˓˕ˋ˗˓ǡˍ ˝ ˙˗˓ ˢ ˓˜˖ː
˓ ʢ˞˘ˋˢˋ˛˜˕˓˗ǡ ˕˙˝˙˛˦˔ ˠ˙˝ː˖
˓˜˚˙˖˧˒˙ˍˋ˝˧ ˏː˪˝ː˖ː˔ ˓˜˕˞˜˜˝ˍ
˓ ˚˓˜ˋ˝ː˖ː˔ ˏ˙˛ːˍ˙˖˩ˡ˓˙˘˘˙ˎ˙
ˍ˛ː˗ː˘˓ ˏ˖˪ ˛ˋ˒ˍ˓˝˓˪ ˙ˌ˛ˋ˒˙ˍˋ-
˘˓˪ ˍ ʨ˙ˍː˝˜˕˙˔ ʧ˙˜˜˓˓Ǥ ʪ˙˕ː˛
ˎ˙ˍ˙˛˓ ǡ˝ ˢ˝˙ ǲ˒˘ˋˢ˓˗˙˜˝˧ ˨˝˙ˎ˙
˝˓˚ˋ ˚˛˙˟ː˜˜˓˙˘ˋ˖˧˘˙Ǧ˨˕˙˘˙-
˗˓ˢː˜˕˙˔ ˕˞˖ ˧˝˞˛˦ ˞˜˓˖˓ˍˋ˖ˋ˜˧
˜˛ˋˍ˘˓˝ː˖˧˘˙˔ ˜˖ˋˌ˙˜˝˧˩ ˍ ˓˘-












ʩˋ˕˓˗ ˙ˌ˛ˋ˒˙˗ǡ ˜˞ˏ˪ ˚˙ ˗˘˙ˎ˓˗
˒ˋ˗ːˢˋ˘˓˪˗ ˜˝ˋ˝˧˓ ʪ˙˕ː˛ǡ ǲ˞˜˝ˋ-
˘˙ˍ˖ː˘˓ː ˖˓ˢ˘˦ˠ ˜ˍ˪˒ː˔ ˚˛ːˏ-
˜˝ˋˍ˖˪˖˙˜˙ˌ˙˔ˑ˓˒˘ː˘˘˙ˍˋˑ˘˞˩
ˏː˪˝ː˖˧˘˙˜˝˧ ˍ ˜˟ː˛ː ˓˘˝ː˖˖ː˕-
˝˞ˋ˖˧˘˙ˎ˙ ˚˛˙˓˒ˍ˙ˏ˜˝ˍˋǳ ȋʪ˙˕ː˛
ͥͥͥ͝ȌǤ ʦ˙ ːː ˗ː˝˕˙˗˞ ˒ˋ˗ːˢˋ˘˓˩ǡ
ǲ˓˘˝ː˖˖˓ˎː˘˝˜˕˓ː˕˛˞ˑ˕˓ǡˌ˞ˏ˞ˢ˓
˘ːˍ˜˙˜˝˙˪˘˓˓ˍ˕˙˘ˡːȂ˘ˋ-
ˢˋ˖ː ˍǤ ˛ːˋ˘˓˗˓˛˙ˍˋ˝˧ ˍː˛˞ ˍ
ˡˋ˛˪ǡ ˜˙˒ˏˋ˖˓ ˍ˒ˋ˗ː˘ ˡː˖˞˩ ˗˓-
˟˙˖˙ˎ˓˩ ˕˛˞ˑ˕˙ˍ˙ˎ˙ ːˏ˓˘˜˝ˍˋǡ
˕˙˝˙˛ˋ˪˜˙˜˛ːˏ˙˝˙ˢ˓ˍˋ˖ˋ˜˧˘ˋˍː-
ˏ˞ˤː˔ ˕ ˚ː˛ː˗ː˘ˋ˗ ˓˘˓ˡ˓ˋ˝˓ˍː
˙˚˛ːˏː˖ː˘˘˦ˠ ˖˓ˢ˘˙˜˝ː˔ǳǡ ˋ ˛ː-
˒˞˖ ˧˝ˋ˝˙˗ ˨˝˙˔ ˘˙ˍ˙˔ ˗˓˟˙˖˙ˎ˓-
˒˓˛˙ˍˋ˘˘˙˔ ˏ˞ˠ˙ˍ˘˙˔ ˜ˍ˪˒˓ ˜˝ˋ˖
˘˙ˍ˦˔ ˝˓˚ ˛ː˖˓ˎ˓˙˒˘˙ˎ˙ ˚˙˕˖˙-
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ˍ˓˪ˠ ˠˋ˙˜ˋ ˞˜˝ˋ˘˙ˍ˖ː˘˓ː ˚˙˖˓-
˝˓ˢː˜˕˙ˎ˙ ˓ ˌ˩˛˙˕˛ˋ˝˓ˢː˜˕˙ˎ˙
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˜˙ˍː˝˜˕˙˔ ˌ˩˛˙˕˛ˋ˝˓˓Ǥ ʥ˘ˋ ˜ˢ˓-
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ˌ˙˝˓˖˜˪˘ː˝˙˖˧˕˙˙˜ːˌː˓˜ˍ˙˓ˠ
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ˏː˝˪˗ ˓ ˌ˙˖ːː ˜˖ˋˌ˦˗ǡ ˙˘ ˚˛˓˙-
ˌ˛ː˖ ˛ː˚˞˝ˋˡ˓˩ ˚˙˕˛˙ˍ˓˝ː˖˪ ˘ː
˝˙˖˧˕˙ˍʡ˛˦˗ ǡ˞ˍ˜˝˛ˋ˘ːǡ˘˙˓˒ˋ
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ˢˋ˔˘˙˜˝˓ǡ˪ˍ˓ˍˣː˔˜˪˛ː˒˞˖ ˧˝ˋ˝˙˗
˙˜˝˛˙˔ ˌ˙˛˧ˌ˦ ˒ˋ ˜˟ː˛˞ ˍ˖˓˪˘˓˪
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˗˓˞˒ˋ˗˓˜ːˍ˛ˋ˒˓˔ˡˋ˗˓ȋ˚˛ˋˍˏˋǡ
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˜˕˙˗˞˛˙ˍ˘˪ˠǡˋ˘ːˍ˜˟ː˛ː˓ˠ˚˙-
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˓ˏː˔˓ˍ˒ˎ˖ ˪ˏ˙ˍʙ˙˖˙ˣ˓˘ˋǡ˕˙˝˙-
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˜˘˙ˎ˙ ˝ː˛˛˙˛ˋǡ ˍ ˛ː˒˞˖ ˧˝ˋ˝ː ˢːˎ˙
˙˘ˋ ˙˜˝ˋ˖ˋ˜˧ ˘ː˙˚˞ˌ˖˓˕˙ˍˋ˘˘˙˔Ǥ
ʙ ˜ˍ˪˒˓ ˜ ˨˝˓˗ ˒ˋ˗ːˢˋ˘˓ː˗˗˙ˑ-
˘˙˙˝˗ː˝˓˝˧˓˝˙ǡˢ˝˙˗ː˗˞ˋ˛˘˦˔
˙ˢː˛˕ʭˍː˝ˋːˍ˙˔˙ ʙ˙˖˙ˣ˓˘ː ˜˙-
ˏː˛ˑ˓˝ ˍ ˜ːˌː ˘ː ˝˙˖˧˕˙ ˜ˍ˙ːˎ˙
˛˙ˏˋ˛ˋ˒ˍː˛˘˞˝˦˔˘ː˕˛˙˖˙ ǡˎ˘˙˓
˨˖ːˎ˓ˢː˜˕˙ː˙ ˚˖ˋ˕˓ˍˋ˘˓ː˕ ˛˞ˑ˕˙-
ˍ˙˔ ˜˓˜˝ː˗˦ǡ ˕˙˝˙˛ˋ˪ ˚ː˛ː˜˝ˋ˖ˋ
˜˞ˤː˜˝ˍ˙ˍˋ˝˧ˍʨ˙ˍː˝˜˕˙˔ʧ˙˜˜˓˓
˘ː˒ˋˏ˙˖ˎ˙ ˏ˙ ˜˗ː˛˝˓ ʙ˙˖˙ˣ˓˘ˋǤ
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ʨ˞ˏ˪ ˚˙ ˗˘˙ˎ˙ˢ˓˜˖ː˘˘˦˗ ˒ˋ-
˗ːˢˋ˘˓˪˗ ʭˍː˝ˋːˍ˙˔ ˙ ˚˛˙˟ː˜-
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˝˧˩ ˕ˋ˒ˋ˖ˋ˜˧ ː˔ ˘ː˜˙ˍ˗ː˜˝˓˗˙˔
˜ ˚˛ːˏ˜˝ˋˍ˖ː˘˓˪˗˓ ˗˙ˏː˛˘˓˜˝˙ˍ
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ˍ ˜˝˛ˋ˘ː ˚˙˨˒˓˓ ˍ˘ː ˕ˋ˕˓ˠǦ˖˓ˌ˙
ˎː˙ˎ˛ˋ˟˓ˢː˜˕˓ˠ ˚˛˙˜˝˛ˋ˘˜˝ˍǡ ˝˙
ː˜˝˧ ˍ ˘ː˕˙˗ ˓˘˝ː˛˘ˋˡ˓˙˘ˋ˖˧-
˘˙˗ˍ˙˙ˌ˛ˋˑˋː˗˙˗˚˛˙˜˝˛ˋ˘˜˝ˍːȌ
˗˙ˑ˘˙ ˍ˙˜˚˛˓˘˓˗ˋ˝˧ ˘ː ˝˙˖˧˕˙
˕ˋ˕ ˚˛˙˪ˍ˖ː˘˓ː ˋ˛ˠː˝˓˚˓ˢː˜˕˙ˎ˙
˗˦ˣ˖ː˘˓˪ǡ ˘˙ ˓ ˕ˋ˕ ˍ˦˛ˋˑː˘˓ː
ːː˚˛ːˏ˜˝ˋˍ˖ː˘˓˪˙ˍ˙˒ˍ˦ˣː˘˘˙˗ǡ
˕˙˝˙˛˙ː ˍ˙ ˗˘˙ˎ˙˗ ˜˙ˍ˚ˋˏˋː˝ ˜
˝ː˙˛ː˝˓ˢː˜˕˓˗˓ˍ˒ˎ˖ ˪ˏˋ˗˓˙ˍ˙˒-
ˍ˦ˣː˘˘˙˗ǡˎː˛˙˓ˢː˜˕˙˗˓˙ˑː˛-
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ʙ˙˙ˌ˛ˋˑˋː˗ˋ˪ ˍ˜˝˛ːˢˋ ˜ ʦ˞ˣ-
˕˓˘˦˗ ˍ˙˚˖˙ˤˋː˝ ˍ ˜ːˌː ˓ˏː˩
ʟˍˋ˘˙ˍˋ˙ ˍ˙˜ˠ˙ˑˏː˘˓˓˓˘˓˜ˠ˙-
ˑˏː˘˓˓ǡ ˜ˍ˪˒ˋ˘˘˞˩ ˜ ːˎ˙ ˚˛ːˏ-
˜˝ˋˍ˖ː˘˓ː˗˙ˍ˙˒ˍ˦ˣː˘˘˙˗˕ˋ˕˙
ˍ˦ˠ˙ˏː˒ ˋ˛ ˋ˗˕˓˓ ˘ˏ˓ˍ˓ˏ˞ˋ˖˧˘˙ˎ˙
ǲ˪ǳ˓˜˝˓˖˓˒ˋˡ˓˓ˋ˘˝˓ˢ˘˙˜˝˓Ǥ
ʡˋ˕˙ ˝˗ːˢˋː˝ʧ˙˖˧˟ʫ˓ːˎ˞ ǡ˝˜ ˝˓-
˖˓˒ˋˡ˓˪ˋ˘˝˓ˢ˘˙˜˝˓ˍ˝ˍ˙˛ˢː˜˝ˍː
ʟˍˋ˘˙ˍˋǲ˖˞ˑ˓˝˘˙˜˓˝ː˖ː˗˓ˏː˓
Ǯˑː˛˝ˍː˘˘˙ˎ ǯ˙ǡǮ˜ ˋ˗˙˙˝ˍː˛ˑː˘˘˙ˎ ǯ˙
ˍ˙˒ˍ˦ˣː˘˓˪ ˕ˋ˕ ˘ˋˏ ˓˘ˏ˓ˍ˓ˏ˞ˋ-
˖˓˜˝˓ˢː˜˕˙˔ ˖˓˝ː˛ˋ˝˞˛˘˙˔ ˙˛˓-
ˎ˓˘ˋ˖˧˘˙˜˝˧˩ ˓ ˜ˋ˗˙˜˝˧˩ǡ ˝ˋ˕ ˓
˘ˋˏ ˙ˌˤ˓˗ ˕˞˖ ˧˝˞˛˘˦˗ ˘ːˍːˑː-
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ʝ˓ˍ˙ː ˙ ˑ˓ˍ˙˗ ˘ː˜˕˙˖˧˕˙ ˛ˋ˒ ˍ
˜ˍ˪˒˓ ˜ ˝ː˗˙˔ ˍ˙˒ˍ˦ˣː˘˓˪ ˘ˋˏ
ˌ˦˝˙˗˞˚˙˝˛ːˌ˖˪ː˝˜˪˜˖˙ˍ˙ Ǯˌˋˣ-
˘˪ǯ˚˙˙ ˝˘˙ˣː˘˓˩˕ˏ ˙˗˞ʙ˙˖˙ˣ˓-
˘ˋˍ ʡ˙˕˝ːˌː˖ːȋǲ˘ˋˍ ˦ˣ˕ːˌ ˋˣ˘˓ǳǡ
ǲˍ ˌˋˣ˘ː ˑˋ˛ˋǳǡ ǲˌˋˣ˘˪Ǧ˗ˋ˪˕ǳȌǤ





˘ˋ ˪ˍ˖˪ː˝˜˪ ˝ˋ˕˓˗ ˙ˌ˛ˋ˒˙˗ ˌˋˣ-
˘ː˔Ǧˏˍ˙˔˘˓˕˙˗Ǥ ʜ˜˝˧ ˍ ˙ˢː˛˕ː ˓
˞˚˙˗˓˘ˋ˘˓ːˑː˘˦ʟˍˋ˘˙ˍˋ Ȃ˚˓-
˜ˋ˝ː˖˧˘˓ˡ˦ ʢ˓ˏ˓˓ ʞ˓˘˙ˍ˧ːˍ˙˔Ǧ
ʗ˘˘˓ˌˋ˖ǡ ˢ˧˩ ˕˘˓ˎ˞ ʩ˛ˋˎ˓ˢː˜˕˓˔
˒ˍː˛˓˘ːˡ ʭˍː˝ˋːˍˋ ˙ˢː˘˧ ˍ˦˜˙˕˙
ˡː˘˓˖ˋǣ ǲʥˢː˛ːˏ˘˙˔˚˙ˏˋ˛˙˕˗˘ː
ʣˋ˕˜ˋǡ ˕˛˙˗ː ʡ˙˘˜˞˨˖˖˦ǡ ʝ˙˒ː-
˟ˋ ʘˋ˖˧˒ˋ˗˙ ˓ ʣ˓˒ː˛ˋˌ˖ː˔ Ȃ ˘ː
˒ˋˌ˦˝˧ ˍ˙˜ˠ˓˝˓˝ː˖˧˘˙˔ ˑː˘˜˕˙˔
˕˘˓ˎ˓ ʩ˛ˋˎ˓ˢː˜˕˓˔ ʞˍː˛˓˘ːˡ ˓
˚˛ː˕˛ˋ˜˘˙ˎ˙ ʗ˕˜ː˖˪ Ȃ ˌ˦˖ ˚˙ˏˋ-
˛˙˕ ˗˘ː ˑ˓ˍ˙˔ ˎː˛˙˓˘˓ ˓ ˑ˓ˍ˙-
ˎ˙ ˚˙˨˝ˋǡ ˎː˛˙˓˘˓ ˜˙ˌ˜˝ˍː˘˘˙˔
˚˙˨˗˦ǣ ˚˙˨˝ː˜˜˦ ʮː˛˞ˌ˓˘˙˔ ˏː
ʚˋ ˌ˛˓ˋ˕ǳ ȋʭˍː˝ˋːˍˋ ͥͤ͝͠ǣ ͤ͢͝ȌǤ
ʦ˙ ˍ˜ː˔ ˍ˓ˏ˓˗˙˜˝˓ǡ ˚ː˛ː˕˖˓ˢ˕ˋ
˗ːˑˏ˞ ˏˍ˞˗˪ ˕˛˞ˑ˕ˋ˗˓ ˌ˦˖ˋ ˘ː
˜˖˞ˢˋ˔˘˙˔ǣ˓ʟˍˋ˘˙ˍǡ˓ʗˏː˖ˋ˓ˏˋ






˝˛ˋˏ˓ˡ˓˓ ˜ ˙ˌ˛ˋ˒ˋ˗˓ ˓ ˝ː˗ˋ˗˓
ˋ˘˝˓ˢ˘˙˔˕˞˖ ˧˝˞˛˦Ǥʟˠˍ˜ːˠ˙ˌ˥ː-
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˜˪ˍ˝ ˙˗ǡˢ ˝˙˙ ˘ˋˌ˦˖ˋ˘ː˛ˋ˒˛˦ˍ˘˙
˜ˍ˪˒ˋ˘ˋ˜˟˞˘˕ˡ˓ː˔ˑ˓˒˘ː˝ˍ˙˛ˢː-
˜˝ˍˋ˓˜˚˛ːˏ˜˝ˋˍ˖ː˘˓ː˗˙ˌˋ˕˝˓ˍ-
˘˙˔ ˛˙˖˓ ˜˖˙ˍː˜˘˙ˎ˙ ˓˜˕˞˜˜˝ˍˋ ˍ
ˑ˓˒˘˓ ˙˝ˏː˖˧˘˙ˎ˙ ˢː˖˙ˍː˕ˋ ˓ ˍ
˜˙ˌ˙˛˘˙˔ˑ˓˒˘˓˖˩ˏː˔Ǥ ʦ˙ ˗˘ː-
˘˓˩ ʫ˓ːˎ˞˝ˋǡ ˚˙ ˙˝˘˙ˣː˘˓˩ ˕
˜˟ː˛ː˨˜˝ː˝˓˕˓ǡ˓ˍˋ˘˙ˍ˜˕ˋ˪ ǲ˝ː˙-





˘˓˪ ˍ ˚˛˙˓˒ˍːˏː˘˓˓ ˓˜˕˞˜˜˝ˍˋ
˖˩ˌ˙ˍ˘˙Ǧˑː˘˜˕˓˗ ˚˛˓˗˓˛ː˘˓ː˗
ˌ˙ˑː˜˝ˍː˘˘˙ˎ˙ ˜ ˗ˋ˝ː˛˓ː˔ ˏˋ˘-
˘˙ˎ˙ ˓˜˕˞˜˜˝ˍˋ ȋ˘˓˜ˠ˙ˑˏː˘˓ː ˠ˞-
ˏ˙ˑ˘˓˕ˋˍˢː˖˙ˍː˕ːȌȂ˓˟˞˘˕ˡ˓˓
˚˛˙˓˒ˍːˏː˘˓˓˪˓˜˕˞˜˜˝ˍˋˏ˖˪ ˜˙-






ʴ˝˓ ˚˙˘˪˝˓˪ ˖ːˎ˕˙ ˜˙˚˙˜˝ˋˍ˓-
˗˦˜˙ˌ˛˪ˏ˙ˍ˦˗˓ˏː˔˜˝ˍ˓˪˗˓ˋ˘-
˝˓ˢ˘˙˜˝˓˓˛˞˜˜˕˙˔˟˙˖˧˕˖˙˛˘˙˔
˝˛ˋˏ˓ˡ˓˓Ǥ ʤː ˌ˞ˏː˝ ˚˛ː˞ˍː˖˓ˢː-
˘˓ː˗ ˜˕ˋ˒ˋ˝˧ǡ ˢ˝˙ ˙ˌ˛ˋ˒ ˍ˙˒ˍ˦-
ˣː˘˘˙ˎ˙ ˚˙˨˝ˋǡ ˓˒˙ˌ˛ˋˑː˘˘˦˔ ˍ
˚˞ˌ˖˓ˡ˓˜˝˓˕ː ʟˍˋ˘˙ˍˋǡ ˕˙˝˙˛˦˔
ǲˑː˛˝ˍ˞ː˝ ˜ˍ˙ː˔ ˓˘ˏ˓ˍ˓ˏ˞ˋ˖˧-
˘˙˜˝˧˩ ˘ː ˝˙˖˧˕˙ ˏ˖˪ ˨˕˜˝ˋ˝˓ˢː-
˜˕˙ˎ˙ ˍ˦ˠ˙ˑˏː˘˓˪ ˓˒ ˜ːˌ˪ ˍˍː˛ˠǡ
ˍˎ˖ ˞ˌ˧˓ˍ˘˓˒ǡ˘˙˓ˏ˖˪ˍ˦ˠ˙ˑˏː-
˘˓˪˓˒˜ːˌ˪ˍˣ˓˛˧ǡˍˠ˙˛˙ˍ˞˩˓˖˓
˜˙ˌ˙˛˘˞˩ ˙ˌˤ˘˙˜˝˧ ˜ ˖˩ˏ˧˗˓ǡ ˜
˝ː˗ǡ ˢ˝˙ˌ˦ ˙˝˕˛˦˝˧ ˓˗ ˍ˙˒˗˙ˑ-
˘˙˜˝˧ ˜˙ˌ˙˛˘˙ˎ˙ ˨˜˝ː˝˓ˢː˜˕˙ˎ˙
˚ː˛ːˑ˓ˍˋ˘˓˪ǳ ȋ˝ˋ˗ ˑːǣ ͥ͝͡Ȍ ˌ˦˖
˜˛˙ˏ˘˓˓ʙ˙˖˙ˣ˓˘ ǡ˞˓ʭˍː˝ˋːˍ˙˔ǡ
˜˙ˍ˗ː˜˝˓ˍˣ˓˗ ˍ ˜ˍ˙ː˗ ˝ˍ˙˛ˢː˜˝-
ˍː˖˓˝ː˛ˋ˝˞˛˘˞˩˙ˌ˛ˋˌ˙˝˕˞ˏ˛ːˍ-
˘ːˎ˛ːˢː˜˕˓ˠ ˝˛ˋˎːˏ˓˔ ˓ ˛˞˜˜˕˓ˠ
˟˙˖˧˕˖˙˛˘˦ˠ˖ːˎː˘ˏ˓˜˕ˋ˒˙˕Ȃˍ
ˏ˞ˠː ˌ˛˓˕˙˖ˋˑˋǤ ʩˋ˕˓˗ ˙ˌ˛ˋ˒˙˗ǡ
˓ˍˋ˘˙ˍ˜˕˓˔˓ˏːˋ˖˜˖˓˪˘˓˪ˋ˘˝˓-
ˢ˘˙˜˝˓˓ ˠ ˛˓˜˝˓ˋ˘˜˝ˍˋ˙ ˕ˋ˒˦ˍˋː˝-
˜˪ˍ ˙˚˖˙ˤː˘˘˦˗ˍ ˗ ˙ˏː˛˘˓˜˝˜˕˓ˠ
˚˛ˋ˕˝˓˕ˋˠ ˕˛˞ˑ˕˙ˍǡ ˙ ˕˙˝˙˛˦ˠ
˓ˏː˝ ˛ːˢ˧ ˍ ˙ˢː˛˕ːʝ˓ˍ˙ː ˙ ˑ˓-
ˍ˙˗ˍ˜ˍ˪˒˓˜˓ˏːː˔˕ˋ˘˙˘˓˒ˋˡ˓˓
˙˚˛ːˏː˖ː˘˘˦ˠ˨ ˜˝ː˝˓ˢː˜˕˓ˠ˚ ˛ːˏ-
˜˝ˋˍ˖ː˘˓˔ ˙ ˍ˙˒ˍ˦ˣː˘˘˙˗ǡ ˜ˍ˪-






˜ˍ˙˓ˠ ˓ˏːˋ˖˙ˍ ˍ ˑ˓˒˘˓ǡ ˛˞˜˜˕˓ː
˜˓˗ˍ˙˖˓˜˝˦ ˖ː˖ː˪˖˓ ˙˜˙ˌ˞˩ ˖˩-
ˌ˙ˍ˧˕ˎ˛˪ˏ˞ˤː˗ ǡ˞˕˙˝˙˛ˋ˪ǲˍ˕˖˩-
ˢˋː˝ˍ ˜ ːˌ˪ˑ ː˛˝ˍː˘˘˙ː˙ ˝˛ːˣː˘˓ː
˙˝ ˓˘˙ˎ˙ǳ ˓ ˚˛ːˏˢ˞ˍ˜˝ˍ˓ː ǲ˘˙ˍ˙˔
˙˛ˎˋ˘˓ˢː˜˕˙˔˨˚˙ˠ˓ǳǡ˕˙˝˙˛ˋ˪˗˙-
ˎ˖ ˋ ˌ˦ ˚˛˓ˍː˜˝˓ ˕ ˛ː˓˘˝ːˎ˛ˋˡ˓˓
˕˞˖ ˧˝˞˛˘˦ˠ ˜˓˖ǡ ǲ˕ ˓ˠ ˍ˘˞˝˛ː˘-
˘ː˗˞ ˍ˙˜˜˙ːˏ˓˘ː˘˓˩ ˓ ˜˓˘˝ː˒˞ǳ
ȋʟˍˋ˘˙ˍͥͣ͝͝ǣͥ͟͝Ǧͥ͝͠ȌǤ
ʙ ˜ˍ˙ː˔ ˕˘˓ˎː ˙ ˝ːˠ˘˙˖˙ˎ˓˓
˞˜˚ːˠˋ ˍ ˋ˘ˎ˖ ˓˔˜˕˙˔ ˗˙ˏː˛˘˓˜˝-
˜˕˙˔˕˞˖ ˧˝˞˛ːʣ˙ˏː˛˘˓˒˗˓˕˞˖˧-
˝˞˛ˋ ˗˙ˏ˘˙ˎ˙ ˏː˪˝ː˖˪ ʗˋ˛˙˘
ʛˑˋ˟˟ː ˎ˙ˍ˙˛˓˝ ˙ ˍ˙˒˛ˋ˜˝ˋ˘˓˓
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˕˞˖ ˧˝˞˛˘˙ˎ˙˕ ˋ˚˓˝ˋ˖ˋˍ ˜ ˍ˪˒˓˜ ˛ ˙-
˜˝˙˗˚ ˛˙˟ː˜˜˓˙˘ˋ˖˓˒˗ˋ˓ ˙ ˚˛ːˏː-
˖ː˘˘˙ˎ˙˕ˋ˛˧ː˛˓˒˗ˋˍ˖˓˝ː˛ˋ˝˞˛-






˓ˏː˘˝˓ˢ˘˙˜˝˓ ˍ ˜˙˙˝ˍː˝˜˝ˍ˓˓ ˜
˜˞ˤː˜˝ˍ˞˩ˤ˓˗˓ ˚˛ːˏ˜˝ˋˍ˖ː˘˓˪-
˗˓ ˙˚˛ːˏː˖ː˘˘˙ˎ˙ ˕˛˞ˎˋ ˋˍ˝˙˛˙ˍ
˜ː˛˧ː˒˘˙˔˖˓˝ː˛ˋ˝˞˛˦˙˕ˋ˘˙˘ː˓
˓˗˚˛˓˗ˋ˝˞˛ːǤʦ˙ː ˎ˙˜ ˖˙ˍˋ˗ǡǲ˚˛˙-
















˜ˍ˙ːˎ˙ ˕˛˞ˎˋȌǡ ˍ ˕˙˝˙˛˦ː ˍ˕˖˩-
ˢˋ˖˓˜˧ ˕ˋ˕ ˚˛˙˓˒ˍːˏː˘˓˪ǡ ˕˙˝˙-
˛˦ː˚˙˝ː˛˪˖˓˜ˍ˙˩ˡː˘˘˙˜˝˧ǡ˝ˋ˕
˓ ˚˛˙˓˒ˍːˏː˘˓˪ ˕˙˖˖ː˕˝˓ˍ˘˙ˎ˙
˝ˍ˙˛ˢː˜˝ˍˋ ˍ ˏ˞ˠː ˑː˘˜˕˙˔ ˖˓˝ː-
˛ˋ˝˞˛˦ǡȂˍ˜ː˨˝˓˚˛˙ˡː˜˜˦ˌ˦˖˓
ˏ˙˕˞˗ː˘˝˓˛˙ˍˋ˘˦ ˍ ˗ː˗˞ˋ˛˘˙˔




ˏː˘˓ː˗ ˗ː˗˞ˋ˛˘ˋ˪ ˚˛˙˒ˋ ʭˍː˝ˋ-
ːˍ˙˔ ˚˛ːˏ˜˝ˋˍ˖˪ː˝˜˪ ːˤː ˙ˏ˘˓˗
ˍˋˑ˘˦˗ˏ˙˕˞˗ː˘˝˙˗˓˜˝˙˛˓˓˗˙-
ˏː˛˘˓˒˗ˋǡ ˍ ˕˙˝˙˛˙˗ ˏ˙˜˝˙ˍː˛˘˙
˓˒˙ˌ˛ˋˑː˘˦ ˗˘˙ˎ˓ː ˝ːˠ˘˙˖˙ˎ˓˓
˞˜˚ːˠˋ˓˗˙ˏː˛˘˓˜˝˜˕˓ː˚˛ˋ˕˝˓˕˓
ˍ ʧ˙˜˜˓˓ ˍ ͥ͜͝͝Ǧͥ͜͝͞Ǧː ˎ˙ˏ˦Ǥ ʦ˛˓






˒˦ˍˋ˪ ˝ˋ˕˓˗ ˙ˌ˛ˋ˒˙˗ ˜˙ˍ˛ː˗ː˘-
˘˦˗ˢ˓˝ˋ˝ː˖˪˗ǡ ˏ˖˪ ˕˙˝˙˛˦ˠ ˙˘ˋ
˚˓ˣː˝ ˜ˍ˙˓ ˚˛˙˓˒ˍːˏː˘˓˪ǡ ˜ˍ˙˩
˒˘ˋˢ˓˗˙˜˝˧ ˓ ˞˘˓˕ˋ˖˧˘˦ː ˘˙ˍˋ-
˝˙˛˜˕˓ː ˋ˜˚ː˕˝˦ ˜ˍ˙ː˔ ˚˛˙˒˦ ˓
˚˙˨˒˓˓Ǥ
ʦ˛ːˑˏː ˍ˜ːˎ˙ǡ ˗˘ː ˚˛ːˏ˜˝ˋˍ˖˪-
ː˝˜˪ˍˋˑ˘˦˗˙ˌ˛ˋ˝˓˝˧˜˪˕˛ːˡː˘-
˒˓˪˗ ˘ˋ ˚˛˙˒˞ ʭˍː˝ˋːˍ˙˔ ͥ͟͜͝Ǧˠ
ˎ˙ˏ˙ˍǡ ˢ˝˙ˌ˦ ˚˙˘˪˝˧ ˛ːˋ˕ˡ˓˩ ːː
˜˙ˍ˛ː˗ː˘˘˓˕˙ˍ ˘ˋ ˘˙ˍˋ˝˙˛˜˕˓ː
ˋ˜˚ː˕˝˦ ˡˍː˝ˋːˍ˜˕˙˔ ˋˍ˝˙ˌ˓˙ˎ-
˛ˋ˟˓ˢː˜˕˙˔ ˓ ˗ː˗˞ˋ˛˘˙˔ ˚˛˙˒˦ǡ
˕˙˝˙˛˞˩˗˙ˑ˘˙˖ːˎ˕˙ ˜˛ˋˍ˘˓˝˧ ˜
˗˙˘˝ˋˑ˘˙˔ ˚˛˙˒˙˔ ʗ˖ː˕˜ː˪ ʧː-





˙ˏ˘˙˔ ˓ˏː˓Ǧ˕˙˘˜˝˛˞˕ˡ˓˓ǡ ˓ ˒ˋ-
˗ː˝˘˙ ˚˛˓˜˝˛ˋ˜˝˓ː ˋˍ˝˙˛ˋ ˕ ˓˜-
˚˙˖˧˒˙ˍˋ˘˓˩ ˟˙˖˧˕˖˙˛˘˦ˠ ˜˩-
ˑː˝˙ˍǡ ˏ˓ˋ˖ː˕˝˘˦ˠ ˍ˦˛ˋˑː˘˓˔
˓ ˛ːˢːˍ˦ˠ ˚˛˓ː˗˙ˍ ˞˜˝˘˙˔ ˝˛ˋ-
ˏ˓ˡ˓˓ ˓ ˜˝˓˖˓˜˝˓ˢː˜˕˓ˠ ˗ˋ˜˙˕ǡ
˕˙˝˙˛˦ː ˓˜˚˙˖˧˒˞ː˝ ˚˙ˍː˜˝ˍ˙ˍˋ-
˝ː˖˧Ǥʤː˜˗˙˝˛˪˘ˋ˝˙ǡˢ˝˙˗˘˙ˎ˓ː




˛ˋˡ˓˓ ˜ˢ˓˝ˋ˖˓ǡ ˢ˝˙ ǲʭˍː˝ˋːˍˋ
˚˛˓˘ˋˏ˖ːˑ˓˝˕˝ ː˗ˋ ˍ˝˙˛ˋ˗ǡ˕˙˝˙-
˛˦ː˝˙˖˧˕˙˙˜ːˌː˓˗˙ˎ˞˝˚˓˜ˋ˝˧ǳ
ȋʗˏˋ˗˙ˍ˓ˢ ͜͜͟͞ˋǣ ͠͝͝Ȍǡ ˍ ˙ˢː˛˕ː˙
ʙ˙˖˙ˣ˓˘ː ʝ˓ˍ˙ː ˙ ˑ˓ˍ˙˗ ʭˍː-
˝ˋːˍˋ ˜˞˗ː˖ˋ˪˛˕˙ ˍ˦˛ˋ˒˓˝˧˗˘˙-
ˎ˓ː ˨˜˝ː˝˓ˢː˜˕˓ː ˓ ˟˓˖˙˜˙˟˜˕˓ː
˞˜˝˛ː˗˖ː˘˓˪ ˗˖ˋˏˣ˓ˠ ˜˓˗ˍ˙˖˓-
˜˝˙ˍǡ˜˙˒ˏˋˍˢ ː˝˕˙ː˚˛ːˏ˜˝ˋˍ˖ː˘˓ː
˙ˌ ˋ˛ˠˋ˓ˢː˜˕˙˗ ˘ˋ˚˛ˋˍ˖ː˘˓˓ ˍ
˛˞˜˜˕˙˗ ˗˙ˏː˛˘˓˒˗ː ˓ ːˎ˙ ˓˜˝˙-
˕ˋˠǤʦ˛˓ˍːˏː˗˘ː˜˕˙˖˧˕˙˙˝˒˦ˍ˙ˍ
˜˙ˍ˛ː˗ː˘˘˓˕˙ˍ ˙ˌ ˨˝˙˗ ˙ˢː˛˕ːǤ
ʩˋ˕ǡ˘ˋ˚˛˓˗ː˛ǡʗˏˋ˗˙ˍ˓ˢ˘ˋˠ˙ˏ˓˝




ˏ˙ˍǣǲʣ˘ː˘ ˓˕˙ˎˏˋ˘ ː˚ ˛˓ˠ˙ˏ˓˖˙˜˧
ʙ˙˖˙ˣ˓˘ˋ ˍ˜˝˛ːˢˋ˝˧Ǥ ʤˋ˜˕˙˖˧˕˙
˗˙ˑ˘˙˜˞ˏ˓˝˧˙˘ː˗˚˙ːˎ˙˜˝˓ˠˋ˗
˓˜ ˝ˋ˝˧˪˗ǡ˙ ˘˓ ˜˝˓˘˘˦˗˚ ˙˨˝˙˗˘ ː
ˌ˦˖ǡ Ȃ ˓ ˒˘ˋˢː˘˓ːǡ ˕˙˝˙˛˙ː ʭˍː-




˖˙ˣ˓˘˜˕˓ˠ ˜˝˓ˠ˙ˍ ˙ ʧ˙˜˜˓˓ǣ ˨˝˙
˘ː˜˖˞ˢˋ˔˘˦˔˜˛˦ˍǡ˨˝˙Ȃˍˋˑ˘ː˔-
ˣ˓˔ˏ˖˪ˠˋ˛ˋ˕˝ː˛˓˜˝˓˕˓ʙ˙˖˙ˣ˓-






˘˙ ˞˕ˋ˒˦ˍˋː˝ ˘ˋ ˘ː˕˞˩ ˝ː˘ˏː˘-
ˡ˓˙˒˘˙˜˝˧ ˡˍː˝ˋːˍ˜˕˙ˎ˙ ˙ˢː˛˕ˋ
˓ ˚˛ˋ˕˝˓ˢː˜˕˓ ˕˙˛˛ː˕˝˓˛˞ː˝ ːː
˙ˌ˛ˋ˒ʙ˙˖˙ˣ˓˘ˋǤʦ˙˗˘ː˘˓˩ʭˍː-
˝ˋːˍ˙˔ǡ ˍ˦˛ˋˑː˘˘˙˗˞ ˍ ˚˓˜˧˗ː ˕
ʩː˜˕˙ˍ˙˔ǡ ːː ˙ˌ˛ˋ˒ ʙ˙˖˙ˣ˓˘ˋ ˘ː
˗˙ˎ ˚˙˘˛ˋˍ˓˝˧˜˪ ˨˗˓ˎ˛ˋ˘˝˜˕˓˗
˕˛˓˝˓˕ˋ˗ ˓ ˛ːˏˋ˕˝˙˛ˋ˗ ˍ ˜˓˖˞
˝˙ˎ˙ǡˢ ˝˙˙˘˓˘ːˌ˦˖˓ˍ˜˙˜˝˙˪˘˓˓
˚˙˘˪˝˧ ˝ː˛˚˓˗˙˜˝˓ ʙ˙˖˙ˣ˓˘ˋ˚˙
˙˝˘˙ˣː˘˓˩ ˕ ˜˙ˍː˝˜˕˙˗˞ ˜˝˛˙˩Ǥ
ʣːˑˏ˞˝ː˗ǡ˜˝˓ˠ˓˙ʧ˙˜˜˓˓ʙ˙˖˙-
ˣ˓˘ˋǡ ˙ ˕˙˝˙˛˦ˠ ˎ˙ˍ˙˛˓˝ʗˏˋ˗˙-





˘ˋ ˝˙ǡ ˢ˝˙ ˜˙ˍ˛ː˗ː˘˘˦ː ˛˞˜˜˕˓ː
˕˛˓˝˓˕˓˓˚˓˜ˋ˝ː˖˓ǡˑ˓ˍ˞ˤ˓ːˍ˙




˒ˋˎ ˛ˋ˘˓ˡː˔˓ ˍ ʨ˙ˍː˝˜˕˙˔ʧ˙˜˜˓˓ǡ
˓˗ ˝˛˞ˏ˘˙ ˚˙˘˪˝˧ ˚ˋˡ˓˟˓˒˗ ʙ˙-
˖˙ˣ˓˘ˋ˓ ːˎ˙ ˞ˠ˙ˏ˙˝ ˘ˋ˝˞˛ˋ˖˓˒-




˘ˋ ˙˝˕˖˓˕ ʙ˖ˋˏ˓˜˖ˋˍˋ ʬ˙ˏˋ˜ːˍ˓-
ˢˋ ˘ˋ ˡˍː˝ˋːˍ˜˕˓˔ ˙ˢː˛˕ ˙ ʙ˙˖˙-
ˣ˓˘ːǡˢ˝˙ˌ˦˞ˌːˏ˓˝˧˜˪ǡˢ˝˙ʭˍː-
˝ˋːˍˋ ˠ˙˝ː˖ˋ ˘ˋ˚˓˜ˋ˝˧ ˘ː ˝˙˖˧˕˙





ǲʤː˗˙ˎ ǡ˞ ˙ˏ˘ˋ˕˙ǡ ˘ː ˙˝˗ː˝˓˝˧ ˝˙
˙ˌ˜˝˙˪˝ː˖˧˜˝ˍ˙ǡ ˢ˝˙ ˙ˌ˛ˋ˒ ʙ˙˖˙-
ˣ˓˘ˋ˓ːˏˍˋ˖˓˘ːˍ˜ː˗˜˘˓˗˜ˍ˪-
˒ˋ˘˘˦ː ˪ˍ˖ː˘˓˪ǡ ˘ˋ ˗˙˔ ˍ˒ˎ˖ ˪ˏǡ
ˏˋ˘˦ ˍ ˙ˢː˘˧ ˜ˠ˙ˑː˗ǡ ˘˙ ˢ˛ː˒-
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˗ː˛˘˙ ˚˛ː˞ˍː˖˓ˢː˘˘˙˗ ˍ˓ˏːǤ ȑǥȒ
ʙ˙˖˙ˣ˓˘˞ ˓ ːˎ˙ ˗ˋ˝ː˛˓ ȋ˕˙˝˙˛ˋ˪
˞ˏˋ˖ˋ˜˧ ʭˍː˝ˋːˍ˙˔ ˏˋˑː ˌ˙˖˧ˣːǡ
ˢː˗ ˜ˋ˗ ʙ˙˖˙ˣ˓˘ǡ ˓ˌ˙ ˍ˦ˣ˖ˋ ˘ː
˜˝˙˖˧˚˛ː˞ˍː˖˓ˢː˘ˋȌ˙ˌ˪˒ˋ˘˪ˠ˙-
˛˙ˣ˓˗˓ ˏ˘˪˗˓ ˜ˍ˙ː˔ ˑ˓˒˘˓Ǥ ʟ
ˍ˜ːˑːˏ˙˖ˑː˘˜˕ˋ˒ˋ˝˧ǡˢ˝˙˝˙˖˧˕˙
˚˛˓ ˕˛ˋ˔˘ː˔ ˜˝˓˖˓˒ˋˡ˓˓ ˗˙ˑ˘˙
˓˒˙ˌ˛ˋˑˋ˝˧ ʙ˙˖˙ˣ˓˘ˋ ˝ˋ˕˓˗ ˝˓-









ˡː˘˓˝ː˖ː˔ǳ ȋʬ˙ˏˋ˜ːˍ˓ˢ ͜͜͟͞ǣ ͟͠͝Ǧ
͟͠͞ȌǤ ʩˋ˕˓˗ ˙ˌ˛ˋ˒˙˗ǡ ʬ˙ˏˋ˜ːˍ˓ˢ
˙˝˗ːˢˋː˝ ˕˛ˋ˔˘˩˩ ˜˝˓˖˓˒ˋˡ˓˩
˕ˋ˕ ˙˜˘˙ˍ˘˞˩ ˢː˛˝˞ ˙ˢː˛˕ˋǤ ʡˋ˕
ˌ˞ˏː˝˚˙˕ˋ˒ˋ˘˙˘˓ˑːǡ˜˝˓˖˓˒ˋˡ˓˪
ʭˍː˝ˋːˍ˙˔˚˙ˏˢ˓˘ː˘ˋ˙˚˛ːˏː˖ː˘-
˘˙˔ ˒ˋˏˋˢːǣ ˛ˋ˜˜˕ˋ˒ˋ˝˧ ˜˙ˍ˛ː˗ː˘-
˘˓˕ˋ˗ ˙ ˘˙ˍ˙˗ ˓˜˕˞˜˜˝ˍː ʧ˙˜˜˓˓
˓ ːˎ˙ ˓˜˝˙˕ˋˠǡ ˚˛ːˏ˜˝ˋˍ˓ˍ ʙ˙˖˙-
ˣ˓˘ˋ ˕ˋ˕ ˚˛ːˏ˝ːˢ˞ ˓ ˝ː˙˛ː˝˓˕ˋ
˙˜˘˙ˍ˘˦ˠ ˜˙ˍ˛ː˗ː˘˘˦ˠ ˝ːˢː˘˓˔
˕˞˖ ˧˝˞˛˦ ˗˙ˏː˛˘˓˜˝˜˕˙ˎ˙ ˚ː˛˓˙-
ˏˋǡ ˕˙˝˙˛˦ː˙˕ˋ˒ˋ˖˓˜˧ ˍ ˒ˋˎ˙˘ː ˍ
ʨ˙ˍː˝˜˕˙˔ʧ˙˜˜˓˓ˍͥ͟͝͞ˎ˙ˏ Ǥ˞
ʟ˘˝ː˛ː˜˘˙˓˝˙ǡˢ˝˙ʬ˙ˏˋ˜ːˍ˓ˢ
˪ˍ˘˙ ˒ˋ˗ˋ˖ˢ˓ˍˋː˝ ˝˙˝ ˟ˋ˕ ǡ˝ ˢ˝˙




˙ˏ˘˙˔ ˓˒ ˍˋˑ˘˦ˠ ˢː˛˝ ˠˋ˛ˋ˕˝ː˛ˋ
˓ ˗˓˛˙ˍ˙˒˒˛ː˘˓˪ ʙ˙˖˙ˣ˓˘ˋ ˪ˍ-
˖˪ː˝˜˪ːˎ˙˟˓˖˙˜˙˟˓˪˚ˋˡ˓˟˓˒˗ˋ
˓ ˋ˕˝˓ˍ˘˙ː ˘ː˚˛˓˪˝˓ː ˘ˋ˜˓˖˓˪ǡ
˕˙˝˙˛˙ː ˢˋ˜˝˓ˢ˘˙ ˜ˍ˪˒ˋ˘˙ ˜ ˝˙˖-
˜˝˙ˍ˜˝ˍ˙˗ǡ ˘˙ ˘ˋ ˜ˋ˗˙˗ˏː˖ː ˙˘˙
ˎ˙˛ˋ˒ˏ˙ ˣ˓˛ː ˝˙˖˜˝˙ˍ˜˕˙ˎ˙ ˚˙ˏ-
ˠ˙ˏˋ ˕ ˘ˋ˜˓˖˓˩Ǥ ʛ˖˪ ʭˍː˝ˋːˍ˙˔
˨˝˙˙ˢː˘˧ˍˋˑ˘ˋ˪ˢː˛˝ˋ˗˓˛˙ˍ˙˒-
˒˛ː˘˓˪ ʙ˙˖˙ˣ˓˘ˋ ˕ˋ˕ ˚˓˜ˋ˝ː˖˪ǡ
˕˛˓˝˓˕ˋ ˓ ˢː˖˙ˍː˕ˋǤ ʩˋ˕ǡ ˘ˋ˚˛˓-
˗ː˛ǡ ʭˍː˝ˋːˍˋ ˚˓ˣː˝ ˙ ʙ˙˖˙ˣ˓-
˘ːǣ ǲʙ˜˪˕˞˩ ˒ˋ˘ː˜ː˘˘˞˩ ˏ˖˪ ˞ˏˋ-




ˠˋˍˣːˎ˙ ˘ˋ ˘ːˎ˙ ˜˝ˋ˛˓˕ˋ ʧː˚˓˘ˋǡ
˙˝˙ˣːˏˣːˎ˙ ˙˝ ˘ːˎ˙ ˜˙ ˜˖˙ˍˋ˗˓ǣ
Ǯʩˋ˕˙˔˙ˌ˛ˋ˒˙ˍˋ˘˘˦˔˓˚˛˓˪˝˘˦˔
ˎ˙˜˚˙ˏ˓˘Ȃ˞ ˏ˓ˍ˓˝ː˖˧˘˙ǡˢ ˝˙˙ ˘˘ː
˖˩ˌ˓˝˗˙ːˎ˙ʟ˙ˋ˘˘ˋʚ˛ ˙˒˘˙ˎ˙ǨǯǤʟ
ˌ˞ˏ˧ ˝˙ ˏˋ˘˘˦˔ ˘ː˜˙˜˝˙˪ˍˣ˓˔˜˪
˘ˋ˜˕˙˕ ˘ˋ ˘ːˎ˙ ʧː˚˓˘ˋǡ ˓˖˓ ˗˙˔
˜˝ˋ˕ˋ˘Ȃˢ ː˛ː˒ˍ ˜˩˝ ː˛˛ˋ˜˞Ȃˍ ˏ ː˛-
˒˕˞˩ˋ˕˝˛˓˜ ǡ˞˙˜˗ː˖˓ˍˣ˞˩˜˪˙ˌ˙-




ʝ˓ˍ˙ː ˙ ˑ˓ˍ˙˗ ʭˍː˝ˋːˍˋ ˝ˋ˕ˑː
˛ˋ˜˜˕ˋ˒˦ˍˋː˝ ˙ ˏ˞˨˖˓ ʙ˙˖˙ˣ˓˘ˋ










ʚˋ ˌ˛˓ˋ˕ǳȌǤ ʭˍː˝ˋːˍˋ ˠˋ˛ˋ˕˝ː˛˓-
˒˞ː˝ ˨˝˞ ˏ˞˨˖˧ ˕ˋ˕ ǲˢ˓˜˝˞˩ ˏ˞˨˖˧




ˌ˦˖ ˘ː˜˚˙˜˙ˌː˘ ˘ˋ ˋ˕˝ ˘ˋ˜˓˖˓˪ǣ
ǲˍ˙˔˘˦ ˍ ˘ː˗ ˘ː ˌ˦˖˙ ˘˓˕˙ˎˏˋǳǤ
ʤː ˙˚˓˜˦ˍˋ˪ ˘˓˕ˋ˕˓ˠ ˚˙ˏ˛˙ˌ˘˙-






ˑː ˘ː ˗˙ˎ˞ ˍ˖ː˒˝˧ ˍ ˎ˓˗˘ˋ˜˝ː˛˕˞
˝˙˖˧˕˙ ˚˙˝˙˗ ǡ˞ ˢ˝˙ ˙˘˓ ˏ˞˗ˋ˩ ǡ˝
ˢ˝˙ˏ˞˗ˋ˩˝˓˘ˋˢːǡˢː˗˪ǳȋʭˍː˝ˋː-
ˍˋͥͤ͝͠ǣͣ͜͞ȌǤʦ˙˙˚˛ːˏː˖ː˘˓˩ʙ˙-





ˍ˖˓˪˘˓˓ ʦː˛ˍ˙˔ ʣ˓˛˙ˍ˙˔ ˍ˙˔-
˘˦˘ˋ˗˓˛˙ˍ˙˒˒˛ː˘˓ː˓˓˜˕˞˜˜˝ˍ˙






















ˌ˓˝˙ ˝ ːˠ˟ ˛ˋ˘ˡ˞˒˜˕˓ˠ˚ ˓˜ˋ˝ː˖˪ˠ˓ 




˜˕˙ˎ˙˓˜˕˞˜˜˝ˍ ǯˋǤʥ˘˚˓ˣː˝ Ǯˎ˖ ˪ˏ˪
˓˒ ʫ˛ˋ˘ˡ˓˓ǡǯ ˓ˌ˙ ˝ˋ˗ ˍ ˚ː˛ˍ˞˩
˙ˢː˛ːˏ˧˞˒˘ˋˍˋ˖˙ˑː˛˝ˍˋˠǤʤ˙˒ˋ
˝ː˕˜˝˙˗ ːˎ˙ ˜˝ˋ˝ː˔ ˚˛˙˜˗ˋ˝˛˓ˍˋ-
ː˝˜˪˓ ˜ ˞ˏ˧ˌˋ˛ ˞˜˜˕˓ˠ˗ ˙˖˙ˏ˦ˠ˖ ˩-
ˏː˔ǡǮˡˍː˝ˋ˘ ˋˡ˓˓ǡǯȂ˘ ːˏˋ˛˙˗˜ ˝˛ˋ-
˘˓ˡ˦˓ˠ˓˜˚ːˤ˛ː˘˦ˡː˘˒˞˛˘˦˗˓
˚˛˙˚˞˜˕ˋ˗˓ǳ ȋʦˋˍ˖˙ˍˋ ͥͥͣ͝ǣ ͞͡͝ȌǤ
ʡ˙˗˗ː˘˝ˋ˛˓˔ʦˋˍ˖˙ˍ˙˔˙ˢː˘˧˝˙-
ˢː˘ǡ ˝ˋ˕ ˕ˋ˕ ˙˘ ˞˕ˋ˒˦ˍˋː˝ ˕ˋ˕ ˘ˋ
˘ˋ˖˓ˢ˓ː ˡː˘˒˞˛˦ ˍ ˚˛ː˜˜ː ˍ˙ː˘-
˘˙ˎ˙˚ː˛˓˙ˏˋǡ˝ˋ˕˓˘ˋ˞˗ː˘˓ːʙ˙-
˖˙ˣ˓˘ˋ˙ ˜˝˛ˋ˘˪˝˧˜˪˙ ˝ˌ˦˝ˋ˓ˍ˦-








ʤː˖˧˒˪ ˘ː ˜˙ˎ˖ ˋ˜˓˝˧˜˪ ˜ ˗˘ː-
˘˓ː˗ʦˋˍ˖˙ˍ˙˔˙˝˙˗ǡˢ˝˙ˍ˜ˍ˙ː˔
˜˝ˋ˝˧ː ͥ͜͝͝ ˎ˙ˏˋ˙ʩ˙˖˜˝˙˗ǡ ˘ˋ˚˓-
˜ˋ˘˘˙˔˜˛ˋ˒˞ˑː˚˙˜˖ːːˎ˙˜˗ː˛˝˓ǡ
ʙ˙˖˙ˣ˓˘ˍ ˘ː˜˕ ˙˛˛ː˕˝˓˛˙ˍ˕˞ˍ ˜ ˞-






˒˖˙˗˞ ˍ˘ː ˜ːˌ˪ǡ ˝˙ ˨˝˓˗ ˜˙˒ˏˋ˩
˝˙˖˧˕˙ ˏ˖˪ ˜ːˌ˪ ˌː˒˙˚ˋ˜˘˙˜˝˧ ˙˝
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Papers
ˍ˘ːˣ˘ːˎ˙˒ ˖ˋǡ˘ ˙ˍ ˗ː˜˝ː˜ ˝ ː˗˓ ˒ ˋ-
˗˦˕ˋ˩˜˧ˍ˨ˎ˙˓˜˝˓ˢː˜˕˙˗˜ˋ˗˙˜˙-
ˍː˛ˣː˘˜˝ˍ˙ˍˋ˘˓˓Ǥ ʶ ˖˓ˣˋ˩ ˜ːˌ˪
˙˚˦˝ˋ ˒ː˗˘˙˔ ˑ˓˒˘˓ǡ ˍ˙˒˗˙ˑ-
˘˙˜˝˓ ˘ː˙ˌˠ˙ˏ˓˗˦ˠ ˜˖ˋˌ˙˜˝ː˔ ˓








ˋ ˏ˖˪ ˝˙ˎ˙ǡ ˢ˝˙ˌ˦ ˚˛ː˙ˌ˛ˋ˒˓˝˧ǡ
˚˛˙˜ˍ˪˝˓˝˧ǡ ˜˚ˋ˜˝˓ ˒˖˙Ǥ ʗ ˜˚ˋ˜˝˓
˓ ˙˜ˍ˪˝˓˝˧ ˒˖˙ ˗˦ ˗˙ˑː˗ǡ ˝˙˖˧-
˕˙˚˛˓˘˪ˍˣ˓ːˎ˙ˍ˜ːˌ˪˓ˍ˘˞˝˛˓
˜ːˌ˪ǡ ˜˙ˌ˙˩ ːˎ˙ ˙˜ˍ˪˝˓ˍǤʩ˙˖˜˝˙˔
˘ː˚˙˘˪˖˜˗˦˜˖ˋ˒˖ˋ˘ˋ˒ː˗˖ː˓˘ː
˜˗˙ˎ˛ˋ˒˛ːˣ˓˝˧ːˎ˙˝ˋ˔˘˦ǳȋʙ˙˖˙-
ˣ˓˘ ͥͤͤ͝ǣ ͟͡͞Ǧ͟͟͡ȌǤ ʧˋ˜˜˞ˑˏː˘˓˪
ʙ˙˖˙ˣ˓˘ˋ ˙ ˏ˞ˠ˙ˍ˘˙˗ ˚˛ː˙ˌ˛ˋ-
˒˙ˍˋ˘˓˓ ˍ˘ːˣ˘ː˔ ˓ ˍ˘˞˝˛ː˘˘ː˔
ˑ˓˒˘˓ˍ˙˗˘˙ˎ˙˗˚ː˛ː˕˖˓˕ˋ˩˝˜˪
˜ ˞ˢː˘˓ː˗ ʙ˖ˋˏ˓˗˓˛ˋ ʨ˙˖˙ˍ˧ːˍˋǡ
˕˙˝˙˛˦˔ ˜ˢ˓˝ˋ˖ǡ ˢ˝˙ ˘˛ˋˍ˜˝ˍː˘-
˘˙˔ ˒ˋˏˋˢː˔ ˕ˋˑˏ˙ˎ˙ ˢː˖˙ˍː˕ˋ
˪ˍ˖˪ː˝˜˪ ˋ˕˝˓ˍ˘ˋ˪ ˍː˛ˋ ˍ ʘ˙ˎˋ ˓
˚˛ː˙ˌ˛ˋ˒˙ˍˋ˘˓ː ˗ˋ˝ː˛˓ˋ˖˧˘˙˔
ˑ˓˒˘˓ ˍ ˏ˞ˠ˙ˍ˘˞˩Ǥ ʙ ˝˛ˋ˕˝ˋ˝ː ˙
ˏ˞ˠ˙ˍ˘˦ˠ ˙˜˘˙ˍˋˠ ˑ˓˒˘˓ ʨ˙˖˙-
ˍ˧ːˍ˚˓ˣː˝ǣǲʙː˛˓˝˧ˍʘ˙ˎˋȂː˜˝˧
˘ˋˣˋ ˘˛ˋˍ˜˝ˍː˘˘ˋ˪ ˙ˌ˪˒ˋ˘˘˙˜˝˧Ǥ
ȑǥȒ ʙː˛˓˝˧ ˍ ʘ˙ˎˋ Ȃ ˒˘ˋˢ˓˝ ˚˛˓-
˒˘ˋˍˋ˝˧ǡ ˢ˝˙ ˝˙ ˏ˙ˌ˛˙ǡ ˙ ˕˙˝˙˛˙˗
˜ˍ˓ˏː˝ː˖˧˜˝ˍ˞ː˝˘ˋˣˋ˜˙ˍː˜˝˧ǡ˕˙-
˝˙˛˙ˎ˙˗ ˦˓ ˤː˗ˍ ˜ ˍ˙ː˔ˑ ˓˒˘˓ǡ˘ ˙
˕˙˝˙˛˙ˎ˙˘ːˏˋː˝˘ˋ˗˘˓˚˛˓˛˙ˏˋǡ
˘˓˜ ˍ˙˔˛ ˋ˒˞˗ǡȂˢ ˝˙˨ ˝˙ˏ ˙ˌ˛˙ˍ ˜ːǦ
˝ˋ˕˓ ː˜˝˧ǡ ˢ˝˙ ˙˘˙ ˜˞ˤː˜˝ˍ˞ː˝ ˓
˚˙˗˓˗˙˘ˋˣː˔˚˛˓˛˙ˏ˦˓˘ˋˣːˎ˙





˓ ˍ˗ː˜˝ː ˜ ˝ː˗˘ˋˣː˜˙ˌ˜˝ˍː˘˘˙ː









ʭˍː˝ˋːˍˋ ˜ˢ˓˝ˋː ǡ˝ ˢ˝˙ ˗˓˛˙˝-
ˍ˙˛ˢː˜˝ˍ˙ʙ˙˖˙ˣ˓˘ˋˌ˦˖˙ˢˋ˜˝˧˩
ːˎ˙ ˗˓˟˙˝ˍ˙˛ˢː˜˝ˍˋǡ ˋ ˜˖ːˏ˙ˍˋ-
˝ː˖˧˘˙ ˓ ˢˋ˜˝˧˩ ːˎ˙ ˜˙ˌ˜˝ˍː˘-
˘˙ˎ˙ ˗˓˟ˋ ǲ˙ ˍː˖˓˕˙˗ǡ ˗˞ˏ˛˙˗ ˓
ˏ˙ˌ˛˙˗ˢː˖˙ˍː˕ːǳ ȋʭˍː˝ˋːˍˋ ͥͤ͝͠ǣ
ͥ͜͞ȌǤʙˡ ˍː˝ˋːˍ˜˕˙˔˙ ˝˜˦˖˕ː˕ ˕ ˋ˛-
˝˓˘ːʟ˖˧˓ʧː˚˓˘ˋͤͤ͝͡ˎ˙ˏˋʟˍˋ˘
ʚ˛ ˙˒˘˦˔˓˜˦˘ːˎ˙ʟˍˋ˘ͦ͡˘˙˪ˌ˛˪
ͥͨ͡͡ ˎǤ ˢ˞ˍ˜˝ˍ˞ː˝˜˪ ːː ˓˗˚˛ː˜˜˓˙-
˘˓˜˝˓ˢː˜˕ˋ˪ ˓ ˍ ˝˙ˑː ˍ˛ː˗˪ ˋ˖-
˖ːˎ˙˛˓ˢː˜˕ˋ˪ ˗ˋ˘ː˛ˋ ˚˓˜˧˗ˋǣ 
ˋ˖˖˩˒˓˪ ˛ˋ˜˜ˢ˓˝ˋ˘ˋ ˘ˋ ˢ˓˝ˋ˝ː-
˖˪ǡ˕˙˝˙˛˦˔˚˙˗˘˓˝˜˙ˌ˦˝˓˪ͥ͟͝͝
ˎ˙ˏˋǤʡˋ˕˓˒ˍː˜˝˘˙ǡ ͟͝˪˘ˍˋ˛˪ ͥ͟͝͝








˘˓˩ʧː˚˓˘ˋǡ ˨˝˙˝ ˋ˕˝ ˌ˦˖˜˙ˍː˛-
ˣː˘˘ːˌː˒˚˙˗˙ˤ˓˚˛ːˏ˜˝ˋˍ˓˝ː-
˖ː˔˘ ˙ˍ˙ˎ˙˓ ˜˕˞˜˜˝ˍˋǡˍ ˠ˙ˏ˓ˍˣ˓ˠˍ 




ˏ˙˗ʘ˞˛˖˩˕˙˗˓ ˏ ˛˞ˎ˓˗˓ˢ ˖ː˘ˋ˗˓
˨˝˙˔ ˎ˛˞˚˚˦ ʙ˙˖˙ˣ˓˘ ˌ˦˖ ˝ː˜˘˙
˜ˍ˪˒ˋ˘ǣ͝ ͞˟ ːˍ˛ˋ˖˪͝ ͥ͟͝ˎ ˙ˏˋ˘ ˋ˒ ˋ˜ː-
ˏˋ˘˓˓ǲʘ˞ˌ˘˙ˍ˙ˎ˙ˍˋ˖ː˝ˋǳˍʦ˙˖˓-
˝ːˠ˘˓ˢː˜˕˙˗ ˓˘˜˝˓˝˞˝ː ʙ˙˖˙ˣ˓˘












ʧ˙˜˜˓˓ǽ ˓ ˍ˦˒ˍˋˍˣː˔ ˣ˓˛˙˕˓˔
˛ː˒˙˘ˋ˘˜˜˛ːˏ˓˕˛˓˝˓˕˙ˍǡˑ˞˛˘ˋ-
˖˓˜˝˙ˍ ˓ ˠ˞ˏ˙ˑ˘˓˕˙ˍǤ ʙ˙˖˙ˣ˓˘
˚˦˝ˋ˖˜˪ ˘ˋ˔˝˓ ˚˜˓ˠ˙˖˙ˎ˓ˢː˜˕˓ː
˚˛˓ˢ˓˘˦ ˚˙˜˝˞˚˕ˋ ʘˋ˖ˋˣ˙ˍˋ ˓
˙ˌ˥˪˜˘˓˝˧ǡ˚˙ˢː˗˞˓˗ː˘˘˙˕ˋ˛˝˓-
˘ˋʧː˚˓˘ˋ˗ ˙ˎ˖ ˋˍ ˦˒ˍˋ˝˧˝ ˋ˕˞˩˚ ˋ-
˝˙˖˙ˎ˓ˢː˜˕˞˩˛ːˋ˕ˡ˓˩ˍ˙˝˖˓ˢ˓ː




˝˛ˋˍ˖ː˔ ˓ ˌ˙˔˕˙˝˙˗ ːˎ˙ ˕˘˓ˎ ˍ
˕˘˓ˑ˘˦ˠ˗ˋˎˋ˒˓˘ˋˠǡ˝˙ː˜˝˧ʙ˙˖˙-
ˣ˓˘˜ ˝ˋ˖ˡ ː˘˝˛˙˗ˍ ˘˓˗ˋ˘˓˪˝ ˙˖˧-




ʡˋ˕ ˍ˓ˏ˘˙ ˓˒ ˗˘˙ˎ˓ˠ ˜ˍ˓ˏː-
˝ː˖˧˜˝ˍ˜˙ˍ˛ː˗ː˘˘˓˕˙ˍǡʙ˙˖˙ˣ˓˘
˘ːˌ˦˖˜ ˖˙˗˖ː˘˝ ˛ˋˍ˖ː˔ˑ ˞˛˘ˋ˖˓-
˜˝˙ˍ˓ ˘ ˋˣː˖ˍ ˜ ːˌː˜ ˓˖˦ˍ ˦˜˝˞˚˓˝˧
˜ ˏ˙˕˖ˋˏ˙˗ ˍ ʦ˙˖˓˝ːˠ˘˓ˢː˜˕˙˗
















˘˙ˑ ː˜˝˙˕˓ǡʧː˚˓˘˜ ˞ˠ˙˙ ˝ˍː˝˓˖ǣǮʶ
˘ˋ˚ˋˏ˙˕˘ːˌ˙˩˜˧ǡ˚˛˓ˍ˦˕Ǥǯʞˋ˝ː˗
˙˘˓˚˙ˑˋ˖˓ˏ˛˞ˎˏ˛˞ˎ˞˛˞˕ ǡ˞˓ʙ˙-
˖˙ˣ˓˘ǡ ˜˚˞˜˝˓ˍˣ˓˜˧ ˍ˘˓˒ǡ ˘ˋˢˋ˖
ˎ˙ˍ˙˛˓˝˧ǳ ȋʙ˖ˋ˜ː˘˕˙ ͥͥͥ͝ȌǤ ʪˢ˓-




˙ˢː˛˕ːʝ˓ˍ˙ː˙ ˑ ˓ˍ˙˗˓ ˘ ˋ˔˝˓ˍ ː ː
˚˙ˍː˜˝ˍ˙ˍˋ˘˓˓˜ ˖ːˏ˦˜ ˕˛˦˝˙˔˚ ˙-
˖ː˗˓˕˓˜ ˜ ˙ˍ˛ː˗ː˘˘˓˕ˋ˗˓ǡ˝ ˙ː ˜˝˧
˜ ˨˗˓ˎ˛ˋ˘˝˜˕˓˗˓ ˛ːˏˋ˕˝˙˛ˋ˗˓ǡ
ˢ˓˝ˋ˝ː˖˪˗˓ ˓ ˕˛˓˝˓˕ˋ˗˓ǡ ˒ˋˤ˓-
ˤˋˍˣ˓˗˓˙˜˘˙ˍ˦˛ːˋ˖˓˜˝˓ˢː˜˕˙-





















˝˞˛ˋ˖˓˒˗ ˚˙ˍ˝˙˛˪ː˝ ˞ˑː ˜˞ˤː˜˝-
ˍ˞˩ˤ˓ː ˙ˌ˥ː˕˝˦ ˓ ˡː˘˓˝ ˝˙˖˧˕˙
ˍ˘ːˣ˘ːː ˜ˠ˙ˏ˜˝ˍ˙ǡ ˚ː˛ːˢ˓˜˖˪˪
˟ˋ˕˝˦ˌː˒ˍ˜˪˕˙ˎ˙˙˝ˌ˙˛ˋ˓˕˙˚˓-








ˢ˝˙ ˗˘˙ˎ˓ː ˏː˝ˋ˖˓ ˕ˋ˛˝˓˘˦ ˘ˋ-





ˎ˙ ˍ˚ːˢˋ˝˖ː˘˓˪Ǥ ʙ˖ˋ˜ː˘˕˙ ˚˓ˣː˝
˙ ˚˛˓˘ˡ˓˚˓ˋ˖˧˘˙˔ ˚˙˒˓ˡ˓˓ǡ ˍ˦-
˛ˋˑː˘˘˙˔ ˍ ˏ˙˕˖ˋˏː ʙ˙˖˙ˣ˓˘ˋ
˜˖ːˏ˞˩ˤ˓˗ ˙ˌ˛ˋ˒˙˗ǣ ǲʙ˙˖˙ˣ˓˘
˘ː ˞˜˝ˋː˝ ˘ˋ˜˝ˋ˓ˍˋ˝˧ǣ Ǯʦ˙˝˛˪˜ˋ˩-
ˤːː ˍ˚ːˢˋ˝˖ː˘˓ː ːˤː ˘ː ˚˛˓˒˘ˋ˕
ˠ˞ˏ˙ˑː˜˝ˍː˘˘˙˜˝˓ǯǤ ʛˋ˖ːː ˙˘ǡ ˘ː-
˜˕˙˖˧˕˙ ˖ː˝ ˚˛˙˛ˋˌ˙˝ˋˍˣ˓˔ ˚ˋ-
˛˓ˑ˜˕˓˗ ˕˙˛˛ː˜˚˙˘ˏː˘˝˙˗ ˎˋ˒ː-
˝˦ «ʧ˞˜˧»ǡ ˏˋː˝ ˚˛˙˘˓ˡˋ˝ː˖˧˘˞˩
ˠˋ˛ˋ˕˝ː˛˓˜˝˓˕˞ː ˍ˛˙˚ː˔˜˕˙˔ˑ ˓˒-
˘˓ǣ ǲʙ ʜˍ˛˙˚ː ˒ˋ ˚˙˜˖ːˏ˘˓ː ˢː˝Ǧ-
ˍː˛˝˧ ˍː˕ˋ ˜˙˒ˏˋ˖ˋ˜˧ ˓˒ˍː˜˝˘ˋ˪ǡ






ˌ˙˚˦˝˜˝ˍ˙˕ ˜ ˦˛˦˗˟ ˋ˕˝ˋ˗ˑ ˓˒˘˓
ȑǤǤǤȒǤ ʙ˜˪ ˨˝ˋ ˚˙˖˙˜ˋ ˚ː˛ːˢ˓˜˖ː˘-
˘˦ˠ ˒˛ː˖˓ˤ ˪ˍ˖˪ː˝˜˪ ˘ˋ˓ˌ˙˖ːː
ˢ˓˜˝˦˗ ˍ˦˛ˋˑː˘˓ː˗ ˜˙ˍ˛ː˗ː˘-
˘˙ˎ˙˘ˋ˝˞˛ˋ˖˓˒˗ˋǤʟˠːˏ˓˘˜˝ˍː˘-
˘ˋ˪ ˡː˖˧ ˌ˦˝˧ ˍ˘ːˣ˘ː ˚˙ˠ˙ˑ˓˗˓
˘ˋˑ˓˒˘˧Ǣ˚˙ˍ˝˙˛˪˝˧˞ˑˋ˜˦ǡ˗˘˙-








˘˙ ˌ˦˝˧ ˙˝˛ˋˑː˘˓ː˗ ˏ˞ˠ˙ˍ˘˙ˎ˙
ˍ˦ˌ˙˛ˋ ˢː˖˙ˍː˕ˋǡ ːˎ˙ ˚˙˘˓˗ˋ˘˓˪
˓˜˕˞˜˜˝ˍˋ ˕ˋ˕ ˘˛ˋˍ˜˝ˍː˘˘˙ˎ˙ ˚˙-
˜˝˞˚˕ˋ ˓ ˞˗ː˘˓˪ ˜˙˜˝˛ˋˏˋ˝˧ ˝˙˗˞
˓˖˓ ˓˘˙˗˞ ˝˛ˋˢ˓ˢː˜˕˙˗˞ ˪ˍ˖ː-




˗ˋ˝˓ˢː˜˕˓˔ ˙˚˦ ǡ˝ ˕˙˝˙˛˦˔ ˙˘
˚ː˛ːˑ˓˖ ˜ˋ˗Ǥ ʙ˙˖˙ˣ˓˘ ˜ˢ˓˝ˋː ǡ˝
ˢ˝˙ ˘˛ˋˍ˜˝ˍː˘˘ːː ˌ˦˝˧ ˑː˛˝ˍ˙˔ǡ
ˢː˗ ˜ˍ˓ˏː˝ː˖ː˗ ˜˙ˌ˦˝˓˔ǡ ː˜˖˓
˘ː˝ ˍ˙˒˗˙ˑ˘˙˜˝˓ ˚˙˗˙ˢ˧ ˜˝˛ˋˏˋ-
˩ˤː˗˞ˢː˖˙ˍː˕ Ǥ˞ʡˋ˕˞˕ˋ˒˦ˍˋ˖˙˜˧
ˍ˦ˣːǡ ˚˙˒˓ˡ˓˪ ʙ˙˖˙ˣ˓˘ˋ ˌ˦˖ˋ
ˌ˖˓˒˕ˋ ˗˓˛˙˙ˤ˞ˤː˘˓˩ ʟˍˋ˘˙ˍˋǡ
˜ˍ˪˒ˋ˘˘˙ˎ˙ ˕ˋ˕ ˜ ˓ˏːː˔ ˜˓˘˝ː˒ˋ
ˋ˘˝˓ˢ˘˦ˠ ˓ ˠ˛˓˜˝˓ˋ˘˜˕˓ˠ ˋ˜˚ː˕-
˝˙ˍ ˛ː˚˛ː˒ː˘˝ˋˡ˓˓ ˛ːˋ˖˧˘˙˜˝˓ǡ





ʡˋ˕ ˙˝˗ːˢˋː˝ ʙ˖ˋ˜ː˘˕˙ǡ ʙ˙˖˙-
ˣ˓˘˙ ˜˞ˑˏˋ˖˚ ˙ˏˠ˙ˏʧː˚˓˘ˋ˕ ˓ ˒˙-
ˌ˛ˋˑː˘˓˩ ˞ˑˋ˜˘˙ˎ˙ǡ ˚˙˝˙˗˞ ˢ˝˙
˚˛˓˓˒˙ˌ˛ˋˑː˘˓˓ʟˍˋ˘ˋʚ˛ ˙˒˘˙ˎ˙
ˠ˞ˏ˙ˑ˘˓˕ǲ˘ː˚˛ː˙ˏ˙˖ː˖˞ˑˋ˜ˋǡ˘ː









ˎ˙˛˓ˢː˜˕˓˔ ˘ˋ˗ː˕ ˘ˋ ˞˜˓˖ː˘˓ː
˜˝ˋ˖˓˘˜˕˙ˎ˙ ˛ːˑ˓˗ˋ ˍ ʨ˙ˍː˝˜˕˙˔
ʧ˙˜˜˓˓ǡ ˙˜˙ˌː˘˘˙ ˍ ˜ˍ˪˒˓ ˜ ˕˞˖ ˧-
˝˞˛˘˙˔ ˚˙˖˓˝˓˕˙˔Ǥ ʙ ˢˋ˜˝˘˙˜˝˓ǡ
˕ˋ˕˙ ˝˗ːˢˋː˝ʴ ˖˓˒ˋˌː˝ʙˋ˖˕ː˘˓ː˛ǡ
˘ː˜˗˙˝˛˪˘ˋ˜ˍ˙ː˚˛˙˝˓ˍ˙˛ːˢ˓ˍ˙ː
˙˝˘˙ˣː˘˓ː ˕ ˍ˖ˋ˜˝˪˗ ˓ ˕ ˗˙˘ˋ˛-
ˠ˓˓ǡʧː˚˓˘ˍ˜ːˎˏˋˍ˙˜˚˛˓˘˓˗ˋ˖˜˪
˛ˋˏ˓˕ˋ˖˧˘˙ ˘ˋ˜˝˛˙ː˘˘˙˔ ˓˘˝ː˖-




ˍ ͥͣ͝͞ ˎ˙ˏ˞ ˍ ˨˗˓ˎ˛ˋ˘˝˜˕˙˔˚˛ː˜-
˜ː ˌ˦˖˓ ˙˚˞ˌ˖˓˕˙ˍˋ˘˦ ˜˙˙ˌˤː-
˘˓˪ ˙ ˝˙˗ǡ ˢ˝˙ ʧː˚˓˘ ˜˙ˎ˖ ˋ˜˓˖˜˪
ˍː˛˘˞˝˧˜˪ˍʧ˙˜˜˓˩ˏ˖˪˜˙˒ˏˋ˘˓˪
˜˚ːˡ˓ˋ˖˧˘˙ˎ˙ ˚˙˖˙˝˘ˋ ˙ ˕˛˞ˣː-
˘˓˓ˡˋ˛˜˕˙ˎ˙ ˛ːˑ˓˗ˋ ˍ ʧ˙˜˜˓˓ ˍ
˜ˍ˪˒˓˜ ˚ ˛ˋ˒ˏ˘˙ˍˋ˘˓ː˗ˏ ː˜˪˝˓˖ː˝-
˘˙ˎ˙ ˩ˌ˓˖ː˪ ˕˙˗˗˞˘˓˜˝˓ˢː˜˕˙ˎ˙
˛ːˑ˓˗ˋǤ ʙ ˘ˋˢˋ˖ː ˟ːˍ˛ˋ˖˪ ͥͣ͝͞
ˎ˙ˏˋʧː˚˓˘˞˚˛˓ˣ˖˙˜˧˙˚˞ˌ˖˓˕˙-
ˍˋ˝˧ ˚˓˜˧˗˙ ˍ ˨˗˓ˎ˛ˋ˘˝˜˕˓ˠ ˎˋ-
˒ː˝ˋˠ ˜˙ˌ˥˪˜˘ː˘˓ː˗˝˙ˎ˙ǡˢ˝˙˙˘
˘ː ˜˙ˌ˓˛ˋː˝˜˪ ˍ˙˒ˍ˛ˋˤˋ˝˧˜˪ ˘ˋ
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˕˙ˎˏˋ ʙ˙˖˙ˣ˓˘ ˜˝ˋ˖ ˜ˍ˓ˏː˝ː˖ː˗
˗ˋ˜˜˙ˍ˦ˠ ˛ˋ˜˜˝˛ː˖˙ˍǡ ˚˛˙˓˒ˍ˙-
ˏ˓˗˦ˠ˝ˋ˗Ǣˋ˝ˋ˕ˑːˍ˚ː˛˓˙ˏʡ˛ˋ-
˜˘˙ˎ˙ ˝ː˛˛˙˛ˋǡ ˙ˌ˥˪ˍ˖ː˘˘˙ˎ˙ ˍː-
˜˘˙˔ ͥ͝͞͝ ˎ˙ˏˋ ˍ ʨ˓˗˟ː˛˙˚˙˖ːǳ ˓





ͥͥͥ͝ȌǤ ʙ˖ˋ˜ː˘˕˙ ˝ˋ˕ˑː ˜˜˦˖ˋː˝˜˪






˜ː˜˝˛˞ ʨː˛ˎː˪ ʴ˟˛˙˘ˋ ʜ˖˓˒ˋˍː-
˝ ǡ˞˙˚˙˜˝˙˪˘˘˦ˠ˞ˎ˛˙˒ˋˠˋ˛ː˜˝ˋˍ
˜ˍ˪˒˓ ˜ ˚˙˗˙ˤ˧˩˖˓ˌ˙ ʡ˛ˋ˜˘˦˗ǡ
˖˓ˌ˙ʘː˖˦˗Ǥʙˢˋ˜˝˘˙˜˝˓ǡʙ˖ˋ˜ː˘-
˕˙ ˚˛˓ˍ˙ˏ˓˝ ˙˝˛˦ˍ˙˕ ˓˒ ˚˓˜˧˗ˋ
ʙ˙˖˙ˣ˓˘ˋ ˙˝ ͥ͝͞͡ ˗ˋ˪ ͥ͟͝͞ ˎ˙ˏˋ
ʜ˖˓˒ˋˍː˝ː ʴ˟˛˙˘ǡ ˍ ˕˙˝˙˛˙˗ ʙ˙-
˖˙ˣ˓˘ ˎ˙ˍ˙˛˓˝ ˙ ˜˓˖ː ˗˙˖˓˝ˍ˦ǣ
ǲʙ˛ː˗ː˘ˋ˝ː˛˛˙˛ˋ˚˛˙ˍː˖ˍ˜ːˍ˛ː-
˗˪˖ ˓ˡ˙˗˕˖ ˓ˡ˞˜ ˓˜˝˛ːˌ˓˝ː˖˪˗˓ǡ
ˑ˓ˍ˪ ˜ ˘˓˗˓ ˍ ˙ˏ˘˙˔ ˕ˍˋ˛˝˓˛ːǤ
ʩ˞˝Ǧ˝˙˓˚˙˘˪˖ˍ˜˩˜˓˖˞˗˙˖˓˝ˍ˦
ȋ˕˙ˎˏˋ˗˙˖˓ˣ˧˜˪˘ː˒ˋˑː˛˝ˍ ǡ˞ˋ˒ˋ
˚ˋ˖ˋˢː˔Ȍǡ˝ ˋ˕˕ ˋ˕˙ ˘ˋ˘ ˋˎ ˖ˋ˒ˋˠ˗ ˙-
ˑː˝ ˚˛ː˙ˌ˛ˋˑˋ˝˧ ˢː˖˙ˍː˕ˋǳ ȋ˝ˋ˗
ˑːȌǤ ʙ˖ˋ˜ː˘˕˙ ˚˛˓ˍ˙ˏ˓˝ ˝ˋ˕ˑː ˓
ˏ˛˞ˎ˙ː ˍ˦˜˕ˋ˒˦ˍˋ˘˓ː ʙ˙˖˙ˣ˓˘ˋǡ
ˍ˕˙˝˙˛˙˗ː˜˝˧˜˖˙ˍˋ˙˘ː˙ˌˠ˙ˏ˓-
˗˙˜˝˓ ˗˙˖˓˝ˍ˦ ˒ˋ ˚ˋ˖ˋˢː˔ǣ ǲʣ˙-
˖˪˝˜˪˙ˌ˦ˢ˘˙˒ˋ˝˙ˎ˙ǡ˕˙˗˞ˎ˛˙˒˓˝
˛ˋ˜˜˝˛ː˖Ǥʟ˨˝˙˘ːˍː˛˘˙ǣ˗˙˖˓˝˧-
˜˪ ˘ˋˏ˙ ˒ˋ ˝˙ˎ˙ǡ ˙˝ ˕˙ˎ˙ ˒ˋˍ˓˜˓˝
˛ˋ˜˜˝˛ː˖ ˓ ˙˝ ˕˙ˎ˙ ˓˜ˠ˙ˏ˓˝ ˚˛˓-
˕ˋ˒ ˙ ˕ˋ˒˘˓Ǥ ʦ˙˝˙˗˞ ˢ˝˙ ˓˒ ˏˍ˞ˠ
˚ː˛˜˙˘ˋˑː˔ ˞ˌ˓˔ˡ˦ ˓ ˑː˛˝ˍ˦ ˍ
˘ˋ˓ˌ˙˖˧ˣː˔ ˙˚ˋ˜˘˙˜˝˓ ȋ˗˙˛ˋ˖˧-
˘˙˔Ȍ ˘ˋˠ˙ˏ˓˝˜˪ ˓˗ː˘˘˙ ˚ˋ˖ˋˢǡ ˋ
˜˙ˍ˜ː˗˘ːˑː˛˝ˍˋǤʦ˙˨˝˙˗˞ˍ˜ːˎˏˋ
˘ˋˏ˙˗˙˖˓˝˧˜˪˒ˋ˚ˋ˖ˋˢː˔˓ˍ˛ː-
˒˞˖ ˧˝ˋ˝ˋˠ ˗˙ˑ˘˙ ˘ː ˜˙˗˘ːˍˋ˝˧˜˪ǳ
ȋ˝ˋ˗ ˑːȌǤ ʙ ˜ˍː˝ː ˍ˦˜˕ˋ˒˦ˍˋ˘˓˔
ʙ˙˖˙ˣ˓˘ˋ ˙ ˗˙˖˓˝ˍː ˒ˋ ˚ˋ˖ˋˢː˔
˓˗˓˛˙˝ˍ˙˛ˢː˜˝ˍː˜˝ˋ˘˙ˍ˓˝˜˪˚˙-
˘˪˝˘˦˗ǡ ˚˙ˢː˗˞ ʭˍː˝ˋːˍ˙˔ ˌ˦˖˙
ˍˋˑ˘˙˘ ˋ˚˓˜ˋ˝˧˙ ˢː˛˕˙ ʙ˙˖˙ˣ˓˘ː
ˍ˚ ˛ː˞ˍː˖˓ˢː˘˘˙˗˕ ˖˩ˢːǣˍ ˓ˏ˓˗˙ǡ
˙˘ˋ˜ˋ˗ˋ˚ː˛ːˑ˓ˍˋ˖ˋˍ˜ˍ˙ː˗ˍ˙˙-
ˌ˛ˋˑː˘˓˓ˍ˜ːˎ˙˛ː˜˝˓˓ˍ˙˖˘ː˘˓˪ǡ
˕˙˝˙˛˦ːˍ ˦˚ˋ˖˓˘ ˋː ˎ˙ˏ ˙˖˩˚ ː˛ːˏ
˜˗ː˛˝˧˩Ǥʭˍː˝ˋːˍ˙˔ ˌ˦˖ˋ ˌ˖˓˒˕ˋ
˚˙˒˓ˡ˓˪ʙ˙˖˙ˣ˓˘ˋˍ ˘ ˋˢˋ˖ːͥ͟͜͝Ǧˠ
ˎ˙ˏ˙ˍǡ˝ ˋ˕˕ ˋ˕˙ ˘ˋˍ ˓ˏː˖ˋ˜ ːˌ˪˚ ː˛-
ˍ˦˗˚˙˨˝˙˗˛˞˜˜˕˙˔˨˗˓ˎ˛ˋˡ˓˓˓ǡ
˗˙ˑː˝ ˌ˦˝˧ǡ ˍ˜ː˔ ʧ˙˜˜˓˓ ȋ˚˛ːˏ-




˚˛˓˗˓˛˓˝˧ ˗ːˑˏ˞ ˜˙ˌ˙˔ ˛ˋ˒˘˦ː
˖˓˝ː˛ˋ˝˞˛˘˦ː ˘ˋ˚˛ˋˍ˖ː˘˓˪ ˓ ˍ
ʨ˙ˍː˝˜˕˙˔ʧ˙˜˜˓˓ǡ˓ ˒ˋːː˚˛ːˏː-
˖ˋ˗˓Ǥʙ˜˛ːˏː˛˞˜˜˕˓ˠ˨˗˓ˎ˛ˋ˘˝˙ˍ
ˍ ʦˋ˛˓ˑː ʭˍː˝ˋːˍˋ ˍ˙˜˚˛˓˘˓˗ˋ-
˖ˋ˜˧ ˢː˖˙ˍː˕˙˗ǡ ˜˙ˢ˞ˍ˜˝ˍ˞˩ˤ˓˗
ːˍ˛ˋ˒˓˔ˡˋ˗ǡ ˜ ˙ˏ˘˙˔ ˜˝˙˛˙˘˦ǡ ˋǡ
˜ ˏ˛˞ˎ˙˔ ˜˝˙˛˙˘˦ǡ ˜˝˙˛˙˘˘˓˕˙˗
˗˙˘ˋ˛ˠ˓˓ ˓ ˠ˞ˏ˙ˑ˘˓˕˙˗ǡ ˚˦˝ˋ-
˩ˤ˓˗˜˪ ˚˛ː˙ˏ˙˖ː˝˧ ˝˛ˋˍ˗ˋ˝˓ˢː-






ˏˋǡ ˕˙˝˙˛˦˔ ˙˚˞ˌ˖˓˕˙ˍˋ˖ ˜ˍ˙˩
˛ːˡː˘˒˓˩ ˘ˋ ˚˙˨˝˓ˢː˜˕˓˔ ˍːˢː˛
ʭˍː˝ˋːˍ˙˔ ˍ ʦˋ˛˓ˑːǤ ʜˎ˙ ˛ːˡː˘-
˒˓˪ ˌ˦˖ˋ ˙˚˞ˌ˖˓˕˙ˍˋ˘ˋ ͝ ˪˘ˍˋ˛˪
ͥ͟͝͞ ˎ˙ˏˋ ˍ ʨ˙˟˓˓ Ȃ ˍ ˨˗˓ˎ˛ˋ˘˝-
˜˕˙˔ ˎˋ˒ː˝ː Ǽʣ˙˖˙ˏ˙ː ˜˖˙ˍ˙ǽǤ
ʦ˛ːˑˏː ˍ˜ːˎ˙ ʪ˘˝ː˛ˍˋ˖˧ˏ ˚˓ˣː ǡ˝
ˢ˝˙ ʭˍː˝ˋːˍˋ Ȃ ǲˍː˖˓˕˓˔ ˚˙˨˝ ˓
˚˙˨˝˜ˋ˗˦˔Ǯ˚˙˨˝˓ˢː˜˕˓˔ǯ˓˒ˍ˜ːˠ
˜˙ˍ˛ː˗ː˘˘˦ˠ˛ ˞˜˜˕˓ˠ˚ ˙˨˝˙ˍǳȋʪ˘-
˝ː˛ˍˋ˖˧ˏ ͜͜͟͞ǣ ͜͟͠ȌǤ ʪ˘˝ː˛ˍˋ˖˧ˏ
˛ˋ˜˜˕ˋ˒˦ˍˋː˝ ˍ ˜ˍ˙ː˔ ˛ːˡː˘˒˓˓˙
ˡˍː˝ˋːˍ˜˕˙˗ˢ ˝ː˘˓˓˜ ˍ˙ːˎ˙˙ ˢː˛˕ˋ
ʩ˛˓˜˗ː˛˝˓ǡˍ˕˙˝˙˛˙˗˛ːˢ˧˓ˏː˝
˙ ʧ˓˖˧˕ːǡ ˓ ˞˝ˍː˛ˑˏˋː ǡ˝ ˢ˝˙ǡ ˘ː-
















˝˛ˋˎːˏ˓˓ǡ ːː ˜˝˓ˠ˓ ˜˝ˋ˖˓ ˝˙˖˧˕˙
ːˤː ˌ˙˖ːː ˒˘ˋˢ˓˝ː˖˧˘˦˗˓ǡ ˝˛ˋ-
ˎ˓ˢː˜˕˓˗˓˓˘ˋˡ˓˙˘ˋ˖˧˘˦˗˓ǤȑǥȒ
ʬ˙˝˓˗˗˦˨˝˙ˎ˙˓˖˓˘ː˝Ȃʣˋ˛˓˘ˋ




˙ˌ˜˞ˑˏˋː˝˜˪ˍ ˋˑ˘˦˔ˍ ˙˚˛˙˜˙ ˝ ˙˗ǡ
˕ˋ˕˙ˎ˙˚˙˨˝ˋ˗˙ˑ˘˙˜ˢ˓˝ˋ˝˧˘ˋˡ˓-
˙˘ˋ˖˧˘˦˗Ǥʨ˙ˍː˛ˣː˘˘˙˙ˢːˍ˓ˏ˘˙







˛˓˖ˋ˙ ʦ˞ˣ˕˓˘ːˍ ͥ͟͝͝ˎ ˙ˏ˞˓ ˍ ˜ ˍ˙-
˓ˠ˜˝˓ˠ˙˝ˍ˙˛ː˘˓˪ˠǡ˚˙˜ˍ˪ˤː˘˘˦˗
ː˗ ǡ˞˓ ˍ ˙ ˢː˛˕ːʟ˜˕˞˜˜˝ˍ˙˚˛˓˜ˍː-
˝ː˜˙ˍː˜˝˓Ǥʛ˞˗ˋː˝˜˪ǡˢ˝˙ʭˍː˝ˋ-
ːˍˋˍ˓ˏː˖ˋ˞ ˘˓˕ˋ˖˧˘˙˜˝˧˚˙˨˝˓ˢː-
˜˕˙ˎ˙ˎ ː˘˓˪ʦ˞ˣ˕˓˘ˋˍ ː ˎ˙˞ ˗ː˘˓˓
˙˝˒˦ˍˋ˝˧˜˪ ˘ˋ ˛ˋ˒˘˦ː ˪ˍ˖ː˘˓˪
˜˙ˍ˛ː˗ː˘˘˙˔ˑ˓˒˘˓˓˨˕˖ː˕˝˓ˢː-
˜˕˓˗˙ˌ˛ˋ˒˙˗ ˜˙ˍ˗ːˤˋ˝˧ ˍ ˜ˍ˙ː˗
˝ˍ˙˛ˢː˜˝ˍː ˖˞ˢˣ˓ː ˏ˙˜˝˓ˑː˘˓˪
ːˍ˛˙˚ː˔˜˕˙˔ ˓ ˛˞˜˜˕˙˔ ˕˞˖ ˧˝˞˛-
˘˦ˠ ˝˛ˋˏ˓ˡ˓˔Ǥ ʭˍː˝ˋːˍˋ ˍ˙˜-
˚˛˓˘˓˗ˋ˖ˋ ˝ˍ˙˛ˢː˜˝ˍ˙ ʦ˞ˣ˕˓˘ˋ
˜˕ˍ˙˒˧ ˚˛˓˒˗˞ ˛ːˢ˓ ʫːˏ˙˛ˋ ʣ˓-





ː˜˝˧ ˌː˜˜˚˙˛˘˙ ˍ˜ːːˍ˛˙˚ː˔˜˕˙ː ˓
ˍ˜ː˗˓˛˘˙ːǤʨ˝ˋ˝˧˘ˋ˜˝˙˪ˤ˓˗˛˞˜-




ː˜˖˓ ˠ˙˝˓˝ːǳ ȋʛ˙˜˝˙ːˍ˜˕˓˔ ͥͤ͝͡ǣ
ͥ͠͡ȌǤʟ˗ː˘˘˙˝ˋ˕˓˗ˍ˜ːˢː˖˙ˍː˕˙˗
˓˒˙ˌ˛ˋˑˋː˝ ʭˍː˝ˋːˍˋ ʙ˙˖˙ˣ˓˘ˋǡ
˜˞˗ːˍˣːˎ˙ ˜˙ˍ˗ː˜˝˓˝˧ ˍ ˜ˍ˙ː˗












ˋ ˝ˋ˕ˑː ˍ ˜ˍ˪˒˓ ˜ ˙ˌ˜˞ˑˏː˘˓ː˗
ˎː˘ˏː˛˘˦ˠ ˠˋ˛ˋ˕˝ː˛˓˜˝˓˕Ǥ ʙ ːː
˙ˢː˛˕ː ˙ ʙ˙˖˙ˣ˓˘ː ˛ːˢ˧ ˓ˏː˝ ˘ː
˝˙˖˧˕˙ ˙ ˕˛˓˒˓˜ː ˗ˋ˜˕˞˖ ˓˘˘˙˜˝˓
ˍͥ͜͝͝Ǧˠˎ˙ˏˋˠǡ˘˙˓˙˜˙˖˙ˍ˧ːˍ˜˕˙˗
˓ˏːˋ˖ːˋ˘ˏ˛˙ˎ˓˘˘˙˔˚˛˓˛˙ˏ˦ˢː-
˖˙ˍː˕ˋ ˓ ˙ ˚˛ː˙ˌ˛ˋˑː˘˓˓ ˚˖˙˝˓
ˍˏ˞ˠ˙ˍ˘˙ː˘ˋˢˋ˖˙Ǥʤː˜˖˞ˢˋ˔˘˙ˍ
˜ˍ˙ː˔˜ ˝ˋ˝˧ːͥ͝͝͡ˎ˙ˏˋʙ˙˖˙ˣ˓˘ˎ˙-
ˍ˙˛˓˝ ˙ˌ ˓˜˝˛ːˌ˖ː˘˓˓ ˏ˞ˠ˙ˍ˘˙ˎ˙





˕˙˘ːˢ˘˙ ˑːǡ ˓ ʧ˙˜˜˓˩ǣ ǲʦ˙˖˘˙ː
˛ˋˍː˘˜˝ˍ˙ˍ˜ːˠˎ˛ˋˑˏˋ˘˚ː˛ːˏˍ˙-
˓˘˜˕˙˔ ˚˙ˍ˓˘˘˙˜˝˧˩ǡ ˚˛˙ˍːˏː˘-





˘ˋ˛ˋˍ˘ː ˜ ˙ˌ˦ˢ˘˦˗ ˗˞˜˕˞˖ ˧˘˦˗
˗ˋ˝ː˛˓ˋ˖˙˗ ˙˘ˋ ˚˛˓˘˪˖ˋ ˍ ˜ːˌ˪
ˍ˜ː ˜ˋ˗˙ː ˏ˛ˋˎ˙ˡː˘˘˙ː ˓˒ ˏ˞ˠ˙ˍ-
˘˦ˠ˓˝ˍ˙˛ˢː˜˕˓ˠ˜˓˖˘ˋ˛˙ˏˋǡ˘˙
ːː ˏ˞ˠǡ ˏ˓˜ˡ˓˚˖˓˘ˋǡ ˝˛ˋˏ˓ˡ˓˓





˜˝ˋˍ˖ː˘˓ː˙ ˗ ˓˛ː˓ ˑ ː˖ˋ˘˓ː˟ ˓˒˓-
ˢː˜˕˙˔ˋ ˕˝˓ˍ˘˙˜˝˓ǣǲʶ˜˘˙ˍ˓ˏ˪ˤˋ˪
˜˓˖ˋˍ˦˛ˋ˜˝˓˖ˋˍ˙ʫ˛ˋ˘ˡ˓˓˕ ͝͠Ǧ
˗˞ ˎ˙ˏ˞ ˚˙˕˙˖ː˘˓ː˩˘˙ˣː˔ǡ ˜˚˙-
˜˙ˌ˘˦ˠ˚˛˙˘ː˜˝˓˘ˋ˜ˍ˙˓ˠ˚˖ːˢˋˠ
ˍː˖˓˕˞˩ ːˍ˛˙˚ː˔˜˕˞˩ ˍ˙˔˘ Ǥ˞ ʟˠ
˘˞ˑ˘˙ ˌ˦˖˙ ˛˙ˏ˓˝˧ǡ ˍ˙˜˚˓˝ˋ˝˧ ˓
˚˙ˏˎ˙˝˙ˍ˓˝˧ ˝ˋ˕ǡ ˢ˝˙ˌ˦ ˕ ˨˝˙˗˞
˜˛˙˕˞ ˓˗ ˌ˦˖˙ ˗ːˑˏ˞ ͞͝ ˓ ͟͜Ǧ˩
ˎ˙ˏˋ˗˓Ǥ ʴ˝˙ ˌ˦˖˙ ˍ˦˚˙˖˘ː˘˙ ˜
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ˌ˞ˏ˝˙ːːˍ˙˜˚˙˗˓˘ˋ˘˓˪˗˙ˎ˞˝˜˖˞-
ˑ˓˝˧ ˓˖˖˩˜˝˛ˋ˝˓ˍ˘˦˗ ˗ˋ˝ː˛˓-
ˋ˖˙˗ ˓ˏː˔ ʬˋ˛˛˓˜˙˘ǡ ˜ˍ˪˒ˋ˘˘˦ˠ
˜ ˋ˘ˎ˖ ˓˔˜˕˙˔ ˝˛ˋˏ˓ˡ˓ː˔ ˟ː˗˓-
˘˓˒˗ˋ ˓ ˚ˋˡ˓˟˓˒˗ˋǤ ʟ˘˝ː˛ː˜˘˙
˓ ˝˙ǡ ˢ˝˙ ˗˘˙ˎ˓ː ˝ː˙˛ː˝˓ˢː˜˕˓ː
˚˙ˏˠ˙ˏ˦ ʬˋ˛˛˓˜˙˘ ˕ ˋ˘˝˓ˢ˘˙˜˝˓
˓ ˏ˛ːˍ˘ːˎ˛ːˢː˜˕˙˗˞ ˓˜˕˞˜˜˝ˍ˞
ˌ˦˖˓ ˓˒ˍː˜˝˘˦ ˍ ʧ˙˜˜˓˓ǡ ˋ ˝ˋ˕-
ˑː ˓˗ː˖˓ ˋ˘ˋ˖˙ˎ˓˓ ˜ ˘ː˕˙˝˙˛˦-
˗˓ ˚˙ˏˠ˙ˏˋ˗˓ ˕ ˨˜˝ː˝˓ˢː˜˕˓˗ ˓
˕˞˖ ˧˝˞˛˙˖˙ˎ˓ˢː˜˕˓˗ ˚˛˙ˌ˖ː˗ˋ˗ǡ
˚˙˖˞ˢ˓ˍˣ˓˗ ˛ˋ˒ˍ˓˝˓ː ˍ ˛ˋˌ˙˝ˋˠ
˛˞˜˜˕˓ˠ ˟˓˖˙˜˙˟˙ˍǡ ˕˛˓˝˓˕˙ˍ ˓
ˋ˘˝˛˙˚˙˖˙ˎ˙ˍǡ ˍ˕˖˩ˢˋ˪ ʙ˪ˢː˜˖ˋ-
ˍˋ ʟˍˋ˘˙ˍˋǡ ʤ˓˕˙˖ˋ˪ ʜˍ˛ː˓˘˙ˍˋ
˓ ʥ˖˧ˎ˓ ʫ˛ː˔ˏː˘ˌː˛ Ǥˎ ʥˏ˘ˋ˕˙ǡ
ʣː˖ː˝˓˘˜˕˓˔ ˚˓ˣː˝ ˙ˌ ˋ˘ˎ˖ ˓˔-
˜˕˙˔ ˋ˘˝˛˙˚˙˖˙ˎ˓ˢː˜˕˙˔ ˣ˕˙˖ː
˛˓˝˞ˋ˖˓˜˝˙ˍ ˜ ˌ˙˖˧ˣ˙˔ ˏ˙˖ː˔
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Papers
˕˛˓˝˓ˡ˓˒˗ˋǡ ˜ˢ˓˝ˋ˪ǡ ˢ˝˙ ǲ˝ː˒˓˜
˙ ˚˛˓˗ˋ˝ː ˛˓˝˞ˋ˖ˋ ˘ˋˏ ˗˓˟˙˗ ˓
˙ˌ ˙ˌ˪˒ˋ˝ː˖˧˘˙˗ ˚˛˙˓˜ˠ˙ˑˏː˘˓˓
˗˓˟ˋ ˓˒ ˛˓˝˞ˋ˖ˋ ˘ːˏ˙˕ˋ˒˞ː˗ ˓ ˍ
˙ˌˤː˗ ˍ˓ˏː ˘ː˙˜˘˙ˍˋ˝ː˖ː˘ǡ ˘ː-
˜˗˙˝˛˪ ˘ˋ ˞ˌːˏ˓˝ː˖˧˘˙ ˚˙˕ˋ˒ˋ˘-
˘˞˩ˣˍː˔ˡˋ˛˜˕˓˗˚˜˓ˠ˙˖˙ˎ˙˗ʝǤ
ʦ˓ˋˑː˛˙˖˧˜ː˘˜˙˗˙˝˙˛˘˙ˎ˙˪ˏ˛ˋ
˓˘˝ː˖˖ː˕˝ˋ ˓˖˓ ˘ˋ ˜˚˛ˋˍːˏ˖˓-
ˍ˙ː ˞˕ˋ˒ˋ˘˓ː ˟˛ˋ˘ˡ˞˒˜˕˙ˎ˙ ˚˜˓-
ˠ˙˖˙ˎˋǦ˗ˋ˛˕˜˓˜˝ˋ ʗǤ ʙˋ˖˖˙˘ˋ ˙
˒˘ˋˢː˘˓˓ ˏː˔˜˝ˍ˓˪ ˍ ˚˙ˏˎ˙˝˙ˍ˕ː
˗˦ˣ˖ː˘˓˪ǳ ȋʣː˖ː˝˓˘˜˕˓˔ ͥͥ͝͡ǣ
͢͝ȌǤ ʦ˙ ˗˘ː˘˓˩ ʣː˖ː˝˓˘˜˕˙ˎ˙ǡ
˖˩ˌ˦ː ˚˛˙˪ˍ˖ː˘˓˪ ˛˓˝˞ˋ˖˓˒˗ˋ
ˍːˏ˞˝ ˕ ˘ːˏ˙˙ˡː˘˕ː ˓˘˝ː˖˖ː˕˝˞-
ˋ˖˧˘˙ˎ˙˓˕˙ˎ˘˓˝˓ˍ˘˙ˎ˙ˋ˜˚ː˕˝˙ˍ
˗˓˟˙˝ˍ˙˛ˢː˜˝ˍˋǤǲǮʣ˓ ǯ˟ǡǳ Ȃ ˞˝ˍː˛-
ˑˏˋː˝ ʣː˖ː˝˓˘˜˕˓˔ǡ Ȃ ˘ː ˏː˔˜˝-
ˍ˓ːǡ˙ ˌ˛˙˜ˣːː˜ ˖˙ˍ˙˗ǡ˓ ˘ ː˛ ː˟˖ː˕˜
˙ˌ˛˪ˏˋǳ ȋ˝ˋ˗ ˑːȌǤ ʣː˖ː˝˓˘˜˕˙˗˞
˕ˋˑ˞˝˜˪ ˌ˙˖ːː ˞ˌːˏ˓˝ː˖˧˘˦˗˓
˓ˏː˓ ʘ˛˙˘˓˜˖ˋˍˋ ʣˋ˖˓˘˙ˍ˜˕˙ˎ˙






˙ ˝ˍ˙˛ˢː˜˝ˍː ˘ː ˜˙˚˙˜˝ˋˍ˖˪˖˓˜˧
˛ˋ˘ːː˜˛ˋˌ˙˝ˋ˗˓˚˜˓ˠ˙˖˙ˎ˙ˍǡˋ˘-
˝˛˙˚˙˖˙ˎ˙ˍ ˓ ˨˝˘˙ˎ˛ˋ˟˙ˍ ͥ͜͝͝Ǧ




ʙ˙˖˙ˣ˓˘ˋ ˜ ˓ˏː˪˗˓ ˙ ˝ːˋ˝˛ˋ˖˓-
˒ˋˡ˓˓ ˑ˓˒˘˓ ːː ˜˙ˍ˛ː˗ː˘˘˓˕˙ˍǤ
ʭˍː˝ˋːˍ˜˕˙ːˍ˙˜˚˛˓˪˝˓ːʙ˙˖˙ˣ˓-
˘ˋ ˕ˋ˕ ˗˞ˏ˛˙ˎ˙ ˗˓˟˙˝˙ˍ˙˛ˡˋ ˍ˙-







ˎ˙ˍ˙˛˓˝ ˙ ˝˙˗ǡ ˢ˝˙ ˗˓˟ ˪ˍ˖˪ː˝˜˪





˙˘ˋ ˜ˢ˓˝ˋ˖ˋ ˛˓˝˞ˋ˖ ˞˘˓ˍː˛˜ˋ˖˧-
˘˙˔ ˚ː˛ːˠ˙ˏ˘˙˔ ˟˙˛˗˙˔ ˚˛ː˙-
ˌ˛ˋˑː˘˓˪ ˚˙ˍ˜ːˏ˘ːˍ˘˙˔ ˑ˓˒˘˓
ˍ ˓˜˕˞˜˜˝ˍ˙Ǥ ʩˋ˕ǡ ˘ˋ˚˛˓˗ː˛ǡ ˍ ːː







ˢː˛ː˒ ˘ˋˣː ˍ˙˜˚˛˓˪˝˓ː ˛ˋ˒˖˓ˢ-
˘˦ˠ˨˗˙ˡ˓˔ǡˍ˦˒ˍˋ˘˘˦ˠ˛ːˋ˖˧˘˦-
˗˓˜˙ˌ˦˝˓˪˗˓ǡ˕˙˝˙˛˙ː˘ˋ˒˦ˍˋː˝-
˜˪˓ ˜˕˞˜˜˝ˍ˙˗ǳȋ͝ ͥ͟͝ǣ͞ ͜͢ȌǤ
ʤˋ˙˜˘˙ˍː˗˘˙ˎ˙˖ː˝˘ːˎ˙˓˒˞ˢː˘˓˪
˙ˌ˛˪ˏ˙ˍ˓˛˓˝˞ˋ˖˙ˍʬˋ˛˛˓˜˙˘ˏː-
˖ˋː˝ ˜˖ːˏ˞˩ˤ˓˔ ˍ˦ˍ˙ˏǣ ǲʤˋˣː
ˏ˖˓˝ː˖˧˘˙ː ˓˒˞ˢː˘˓ː ˙ˌ˛˪ˏ˙ˍ˦ˠ
˝ˋ˘ˡːˍ˜˗ˋ˜˕ˋ˗˓ˑ˓ˍ˙˝˘˦ˠǡ˗ˋ˔-




˘˦ˠ ˜˖˞ˢˋːˍǡ ˜ˍ˪˒ˋ˘˘˦ˠ ˜ ˙˜˙ˌ˙
˙ˏˋ˛ː˘˘˦˗˓ ˖˩ˏ˧˗˓Ȍ ˍ˙˒˘˓˕ˋ˖˙
˓˒ ˑ˓˒˘˓ ˘ː ˚˛˪˗˦˗ ˙ˌ˛ˋ˒˙˗ǡ ˋ
˚˙˜˛ːˏ˜˝ˍ˙˗ ˕˙˖˖ː˕˝˓ˍ˘˙ˎ˙ ˞˜˓-
˖˓˪ˍ˙˚˖˙˝˓˝˧ˍˑ˓˒˘˧˚˙˝˛ːˌ˘˙-












ˎ˖ ˪ˏ˘˙ˎ˙ ˚˙˕ˋ˒ˋ ˝˙ˎ˙ǡ ˢ˝˙ ˘˞ˑ˘˙
˓˒˙ˌ˛ˋ˒˓˝˧Ǣ ˓˖˓ ˜ ˚˙˗˙ˤ˧˩ˏː˔-
˜˝ˍ˓˪˝˙ˎ˙ǡˢ˝˙˘˞ˑ˘˙ˏː˖ˋ˝˧ǡ˓˖˓
˜˚˙˗˙ˤ˧˩˘ˋ˜˝ˋˍ˖ː˘˓˪˙ ˝ ˙˗ǡˢ ˝˙
˘˞ˑ˘˙ ˜˕ˋ˒ˋ˝˧Ǥ ʴ˝˓ ˝˛˓ ˎ˖ ˋˍ˘˦ˠ
˕˙˗˚˙˘ː˘˝ˋ ˙ˌ˛˪ˏˋ ˚ː˛ːˏˋˢ˓ ˜ˋ-
˕˛˦ˌ˦˖˓ˍ˚ː˛ˍ˦ːˢː˝˕˙ˍ˦ˏː˖ː-
˘˦ˍ˓˜˜˖ːˏ˙ˍˋ˘˓˓ʬˋ˛˛˓˜˙˘ͥ͜͟͝
ˎ˙ˏˋ ˙ ˏ˛ːˍ˘ːˎ˛ːˢː˜˕˙˔ ˛ː˖˓ˎ˓˓
(Harrison 1903).
ʙ ˡˍː˝ˋːˍ˜˕˙˗ ˙ˢː˛˕ː ː˜˝˧ ˘ː-
˜˕˙˖˧˕˙ ˚˛˓˗ː˛˙ˍ ˝ˋ˕˙ˎ˙ ˚˙ˍː-
ˏː˘˓˪ǡ˘ˋ˚˙˗˓˘ˋ˩ˤː˗˙˛˓˝˞ˋ˖ː
˚ː˛ːˏˋˢ˓˜ ˋ˕˛ˋ˖˧˘˙ˎ˙˒ ˘ˋ˘˓˪Ǥʙ˙˝
˘ː˜˕˙˖˧˕˙ ˚˛˓˗ː˛˙ˍ ˓˒ ˝ː˕˜˝ˋǡ ˍ
˕˙˝˙˛˦ˠ ʙ˙˖˙ˣ˓˘ ˚˛ːˏ˜˝ˋˍ˖ː˘
˕ˋ˕ ˠ˞ˏ˙ˑ˘˓˕Ǧ˗˓˜˝˓˕ǡ ˜˙ˠ˛ˋ˘˓ˍ-
ˣ˓˔ ˒˘ˋ˘˓˪ ˙ ˏ˛ːˍ˘ːˎ˛ːˢː˜˕˓ˠ
˗˓˜˝ː˛˓˪ˠǡ ˜ˍ˪˒ˋ˘˘˦ˠ ˜ ˕˞˖ ˧˝˙˗
ʛ˓˙˘˓˜ˋǣ ǲʣˋ˕˜ ˌ˦˖ ˒˘ˋ˩ˤ˓˔Ǥ
ʪ ˘ːˎ˙ ˌ˦˖ˋ ˝ˋ˔˘ˋǡ ˕˙˝˙˛˙˔ ˙˘
˘ː ˎ˙ˍ˙˛˓˖Ǥ ȑǥȒ ʥ˘ˋ ˌ˦˖ˋ ˍ ˘ː˗ǡ
ˑ˓˖ˋˍ˘ː˗ǡ˕ˋ˕˚˙˜˝˙˛˙˘˘ːːˏ˖˪







˟˓˓ ˓˖˓ ˒ˋ˘˪˝˓˪˗˓ ˗ˋˎ˓ː˔ Ȃ ˘ː
ˎ˖ ˞ˌ˙˕˙ǳ ȋʭˍː˝ˋːˍˋ ͥͤ͝͠ǣ͜͞͝ȌǤʙ˙˝
ːˤː ˙ˏ˓˘ ˚˛˓˗ː˛ ˞ˢː˘˓ˢː˜˝ˍˋ
ʭˍː˝ˋːˍ˙˔ǡ ˎ˙ˍ˙˛˪ˤ˓˔ ˙ˌ ˋ˕˝ː˛-
˜˕˓ˠ ˜˚˙˜˙ˌ˘˙˜˝˪ˠ ʙ˙˖˙ˣ˓˘ˋǡ ˍ




ˍˋ˘˓ː ˕˙˝˙˛˙ˎ˙˙˘ ˍː˛˓˝ǣ ǲȂ ʜ˜˝˧
ˏ˞ˠ˓ ˙ˎ˘˪ǡ ʣˋ˛˓˘ˋǡ ˏ˞ˠ˓ ˍ˙ˏ˦ǡ
ʣˋ˛˓˘ˋǡˏ˞ˠ˓ˍ˙˒ˏ˞ˠˋǡʣˋ˛˓˘ˋǡ˓
ː˜˝˧ǡ ʣˋ˛˓˘ˋǡ ˏ˞ˠ˓ ˒ː˗˖˓Ǥ ʟˏː˗
˚˙ ˚˞˜˝˦˘˘˙˗˞ ˞˜˝˞˚ ǡ˞ ˍ ˜ˋ˗˦˔
˚˙˖ˏː˘˧ǡ ˓ ˞ ˗ː˘˪ ˝˙ˢ˘˙ː ˢ˞ˍ˜˝-
ˍ˙ǡˢ˝˙˪˓ˏ˞Ȃˍ˙˝˜˝ˋ˕˓˗ˏ˞ˠ˙˗
˒ː˗˖˓Ǥʟˌ˙˕ˋ˕˓˗ȋˏ˞ˠǡ˘˙˒ː˗˖˓), 
˕˛˙˗ː ˕ˋ˕ ˍ˙˝ ˝ˋ˕˓˗ǡ ˕ː˗ǡ ˕˛˙˗ː





˗˓ ˚˛ːˏ˜˝ˋˍ˖ː˘˓˓ ˙ ˗ˋˎ˓ˢː˜˕˓ˠ
˪ˍ˖ː˘˓˪ˠ ˖˓ˢ˘˙ˎ˙ ˠˋ˛ˋ˕˝ː˛ˋǡ ˘ː
˛ˋ˜˜ˢ˓˝ˋ˘˘˦ː ˘ˋ ˗ˋ˜˜˙ˍ˙ː ˒˛ː-
˖˓ˤː ˓ ˘ː ˜ˋ˘˕ˡ˓˙˘˓˛˙ˍˋ˘˘˦ː
ˋˍ˝˙˛˓˝ː˝˘˦˗˖˓ˡ˙˗ǡ˘ː˪ˍ˖˪˩˝-





ˌː˜ːˏ˦ ˓ ˓˗˚˛˙ˍ˓˒ˋˡ˓˓ ˓˗ː˖˓
˙˝˝ː˘˙˕ ˛˓˝˞ˋ˖˧˘˙ˎ˙ ˏː˔˜˝ˍ˓˪ǡ ˜
˙ˏ˘˙˔ ˜˝˙˛˙˘˦ǡ ˋ ˜ ˏ˛˞ˎ˙˔ Ȃ ˙˘˓
ˌ˦˖˓ ˘ˋˎ˖ ˪ˏ˘˙˔ ˓˖˖˩˜˝˛ˋˡ˓ː˔
˓ˏː˔ʟˍˋ˘˙ˍˋ˙ˍ˙˒ˍ˦ˣː˘˘˙˗ǡ˘ˋ
˕˙˝˙˛˦ː˞˕ˋ˒˦ˍˋ˖˙˜˧ˍ˦ˣːǤ
ʡˋ˕ ˍ˓ˏ˘˙ ˓˒ ˡˍː˝ˋːˍ˜˕˙ˎ˙
˙ˢː˛˕ˋ ˙ ʙ˙˖˙ˣ˓˘ːǡ ˝ˍ˙˛ˢː˜˕˙ː
˘ˋˢˋ˖˙ǡ ˢ˞ˍ˜˝ˍ˞˩ˤːː˜˪ ˍ ˚˙ˍ˜ːˏ-
˘ːˍ˘˙˗˚˙ˍːˏː˘˓˓ʙ˙˖˙ˣ˓˘ˋ˓ ˍ





ˍ ˝ˋ˕˙˔ ˑː ˗ː˛ːǡ ˕ˋ˕ ˓ ˛˓˝˞ˋ˖˧-
˘˙ː ˚˛ːˏ˜˝ˋˍ˖ː˘˓ːǡ ˚˙˒ˍ˙˖˪˩ˤːː
˞ˢˋ˜˝˘˓˕ˋ˗ ˚ː˛ːˍ˙˚˖˙˝˓˝˧˜˪ ˍ
ˏ˛˞ˎ˞˩ ˓˚˙˜˝ˋ˜˧ǡ ˜˛˙˜ˣ˓˜˧ ˘ˋ
˗˙˗ː˘˝ ˜˙ˍ˗ː˜˝˘˙ˎ˙ ˝ˍ˙˛ˢː˜˕˙ˎ˙
ˋ˕˝ˋ˜˘˙ˍ˦˗˓˛˙˖˪˗˓ǡ˜˙ˍː˛ˣ˓ˍ









˕ˋ˕˙˗Ǧ˝˙ ˏ˛˞ˎ˙˗ǡ ˌ˙˖˧ˣː˗ ˕˛˞ˎːǡ
˕˛˞˝˓˖˓˜˧˜ ˙ˍ˗ː˜˝˘˙˜ ˘ ˓˗ˍ ˙˕˛˞ˎ
˜ˍː˝˓˖ˋǡ ˕˙˝˙˛˙ˎ˙ ˗˦ ˘ː ˒˘ˋ˖˓ǳ
ȋʭˍː˝ˋːˍˋ ͥͤ͝͠ǣ ͜͞͝ȌǤ ʪ˚˙˝˛ːˌ˖˪˪
˗ː˜˝˙˓˗ː˘˓ː ǲ˗˦ǳ ʭˍː˝ˋːˍˋ ˚˙-
ˏ˛ˋ˒˞˗ːˍˋː˝ ˏˋˢ˘˓˕˙ˍ ˓ ˏ˛˞˒ː˔
ʙ˙˖˙ˣ˓˘ˋ ˓ ːˎ˙˗ˋ˝ː˛˓ǡ ˕˙˝˙˛˦ː
˚˛˓ː˒ˑˋ˖˓ ˍ ʡ˙˕˝ːˌː˖˧ ˓ ˞ˢˋ˜˝-
ˍ˙ˍˋ˖˓ˍ˛ˋ˒˘˦ˠ˚˛ːˏ˜˝ˋˍ˖ː˘˓˪ˠǡ
˕˙˘ˡː˛˝ˋˠǡ ˍ ˛˓˝˗˓ˢː˜˕˙˔ ˎ˓˗-
˘ˋ˜˝˕ːǡ ˚˛˙ˎ˞˖ ˕ˋˠ ˓ ˍ ˛ˋ˒˖˓ˢ˘˦ˠ
˓ˎ˛ˋˠǡ ˕˙˝˙˛˦ː˚˛˙˓˜ˠ˙ˏ˓˖˓˓˖˓
ˍ ˏ˙˗ː ʙ˙˖˙ˣ˓˘ˋǡ ˓˖˓ ˘ˋ ˌː˛ːˎ˞
˗˙˛˪Ǥ ʙ ˜ˍ˪˒˓ ˜ ˨˝˓˗ ˓˘˝ː˛ː˜˘˙
˒ˋ˗ːˢˋ˘˓ː ʭˍː˝ˋːˍ˙˔ ˙ ˝˙˗ǡ ˢ˝˙
ʙ˙˖˙ˣ˓˘ ǲ˜ ˗˓˟˙˗ ˌ˦˖ ˜ˍ˪˒ˋ˘
˓ ˢː˛ː˒ ˕˙˕˝ːˌː˖˧˜˕˞˩ ˒ː˗˖˩ Ȃ
˕˓˗˗ː˛˓˔˜˕˞˩ǡ˛ ˙ˏ˓˘ːˋ ˗ˋ˒˙˘˙˕ǳ
˓˝ ˙˗ǡˢ ˝˙ː ˎ˙ˍ ːˢ˘˙˔˗ ːˢ˝˙˔ˌ ˦˖ˋ
˗ːˢ˝ˋ˙˗ˋ˝˛˓ˋ˛ˠˋ˝ːȋ˝ˋ˗ˑːǣ͟͞͝ȌǤ
ʦ˙˚˛˓˘ˡ˓˚˞˜˓˘ː˕ˏ˙ˠ˓ǡʭˍː˝ˋː-
ˍˋ ˚˛˓ˢ˓˜˖˪ː˝ ˓ ˜ːˌ˪ ˕˖ːˎː˘ˏˋ˗
˓ ˗˓˟ˋ˗ ʡ˙˕˝ːˌː˖˪ǡ ˝ˋ˕ ˕ˋ˕ ˙˘ˋ
˓˒˙ˌ˛ˋˑˋː˝ ˜ːˌ˪ ˍ ˕ˋˢː˜˝ˍː ˞ˢː-
˘˓˕ˋǡ ˜˙ˌː˜ːˏ˘˓˕ˋ ˓ ˜˙˞ˢˋ˜˝˘˓-
˕ˋ ˍ˙˖˙ˣ˓˘˜˕˓ˠ ˚˛˙ˎ˞˖ ˙˕Ǥ ʞˏː˜˧
˜˖ːˏ˞ː˝ ˚˛˓ˍː˜˝˓ ˙ˏ˓˘ ˚˛˓˗ː˛ǣ
ǲʡ˓˗˗ː˛˓˪Ǥ ʞː˗˖˪ ˍˠ˙ˏˋ ˍ ʗ˓ˏ
ʥ˛˟ː˪Ǥ ʡ˙ˎˏˋ ʣˋ˕˜ǡ ˚˙˖ˏ˘ːˍ˘˦-
˗˓ ˚˙ˠ˙ˏˋ˗˓ǡ ˛ˋ˜˜˕ˋ˒˦ˍˋ˖ ˗˘ː ˙
˒ː˗˖ːǡ ˚˙ ˕˙˝˙˛˙˔ ˗˦ ˓ˏː˗ǡ ˗˘ː
˕ˋ˒ˋ˖˙˜˧ǡˢ˝˙˛˪ˏ˙˗˜˙˗˘˙˔˓ˏː˝
Ȃ ˏˋˑː ˘ː ʚː ˛˙ˏ˙ ǡ˝ ˓ˌ˙ ʚː ˛˙ˏ˙˝
˛ˋ˜˜˕ˋ˒˦ˍˋ˖ ˚˙ ˜˖˞ˠˋ˗ǡ ˣːˏˣ˓˔
ˑː˛˪ˏ˙˗˚˙ˍː˜˝ˍ˙ˍˋ˖ǡ˕ˋ˕˜ˍ˙˔˙
˜ˍ˙ː˗ǳȋ˝ˋ˗ˑːȌǤʙ˙˚˓˜ˋ˘˓˓˚˛˙-
ˎ˞˖ ˕˓ ʭˍː˝ˋːˍˋ ˍ˦ˏː˖˪ː˝ ˛˓˝˞ˋ-
˖˓˜˝˓ˢː˜˕˓ː ˜˝˙˛˙˘˦ ˚˛˙ˎ˞˖ ˕˓
ˍ˜ˍː˝ː˓ˏː˔ʬˋ˛˛˓˜˙˘˙˝˙˗ǡˢ˝˙
ˢː˛ː˒ˏˍ˓ˑː˘˓ːǡ˟˓˒˓ˢː˜˕˙ːˏː˔-
˜˝ˍ˓ː ˛˙ˑˏˋː˝˜˪ ˗˦˜˖˧ǡ ˕˙˝˙˛ˋ˪
˙ˌ˛ː˝ˋː˝ ˨˜˝ː˝˓ˢː˜˕˓˔ ˠˋ˛ˋ˕˝ː˛
˜ ˚˙˗˙ˤ˧˩ ˍ˙˙ˌ˛ˋˑː˘˓˪ ˓ ˞˘˓-
ˍː˛˜ˋ˖˧˘˙ˎ˙ ˗ːˠˋ˘˓˒˗ˋ ˚ˋ˗˪˝˓
˙ˑ˓ˍ˖˪˝˧ ˙ˌ˛ˋ˒˦ ˚˛˙ˣ˖˙ˎ˙ ˓˖˓
ˑː˖ˋː˗˙ˎ˙Ǥ
ʙ ˜ˍ˪˒˓ ˜ ˛ˋ˜˜˕ˋ˒ˋ˗˓ ˙ ˗˘˙ˎ˙-
ˢ˓˜˖ː˘˘˦ˠ ˚˛˙ˎ˞˖ ˕ˋˠ ʙ˙˖˙ˣ˓˘ˋ
˓ːˎ˙ˏ˛˞˒ː˔ˍˡˍː˝ˋːˍ˜˕˙˗˙ˢː˛-
˕ːʝ˓ˍ˙ː˙ˑ˓ˍ˙˗˜˝˙˓˝˙ˌ˛ˋ˝˓˝
ˍ˘˓˗ˋ˘˓ː ˘ˋ ˝˙ǡ ˢ˝˙ ˡˍː˝ˋːˍ˜˕ˋ˪
˚˙˨˝˓˕ˋˑ˓ˍ˙ˎ˙ ˜˖˙ˍˋǡ ˜ˍ˪˒ˋ˘˘ˋ˪
˜ˍ˙˒˒˛ː˘˓˪˗˓˙ˑ˓ˍ˞ˢː˜˝˓ȋˍ˓˝ˋ-
˖˓˒˗ːȌ˝ ˍ˙˛ˢː˜˕˙ˎ˙˓ ˗˚˞˖ ˧˜ˋǡ˞ ˠ˙-
ˏ˓˝ ˜ˍ˙˓˗˓ ˕˙˛˘˪˗˓ ˍ ˚˛ːˏ˜˝ˋˍ-
˖ː˘˓˪ ˙ ˛˓˝˗ː ˓ ˝ˋ˘ˡː ͥ͜͝͝Ǧ͜͞Ǧˠ
ˎ˙ˏ˙ˍǡ˕˙˝˙˛˦ːˌ˦˖˓˚˙˚˞˖ ˪˛˘˦ˍ
ʜˍ˛˙˚ː˓ ˍ ʧ˙˜˜˓˓ˍ ˘ ˋˢˋ˖ːˏ ˍˋˏˡˋ-
˝˙ˎ˙ ˍː˕ˋǤ ʥˏ˘˓˗ ˓˒ ˚˛˙˪ˍ˖ː˘˓˔
ˑ˓ˍ˙ˎ˙˓ ˘˝ː˛ː˜ˋ˕ ˑ ː˜˝ˋ˗ǡ˝ ˋ˘ˡˋ˗
˓ ˛˓˝˗˞ ˌ˦˖˙ ˙˜˘˙ˍˋ˘˓ː ʟ˘˜˝˓-
˝˞˝ˋ ˑ˓ˍ˙ˎ˙ ˜˖˙ˍˋ ˍ ʦː˝˛˙ˎ˛ˋˏːǣ
˙˘˚˛˙˜˞ˤː˜˝ˍ˙ˍˋ˖˜ ͥͤ͝͝ˎ˙ˏˋ˚˙
ͥ͝͞͠ˎ˙ˏǤʙˢ˓˜˖˙˚˛ː˚˙ˏˋˍˋ˝ː˖ː˔
˕˞˛˜˙ˍ ˨˝˙ˎ˙ ˓˘˜˝˓˝˞˝ˋǡ ˛ˋ˜˜ˢ˓-











ˍˠ˙ˏ˓˖ ˚˖ˋ˘ ˜˙˒ˏˋ˘˓˪ ˙˝˙˟˙˘ː-
˝˓ˢː˜˕˙˔ ˖ˋˌ˙˛ˋ˝˙˛˓˓ǡ ˕˙˝˙˛ˋ˪
ˏ˙˖ˑ˘ˋˌ˦˖ˋ˜˖˞ˑ˓˝˧ˏ˖˪˒ˋ˚˓˜˓
ˎ˙˖˙˜˙ˍ ˓ ˏ˦ˠˋ˝ː˖˧˘˦ˠ ˞˚˛ˋˑ˘ː-
˘˓˔˜˝˞ˏː˘˝˙ˍǤʡˋ˕˓˒ˍː˜˝˘˙ǡʤ˓-
˕˙˖ˋ˔ʚ˞ ˗˓˖ːˍˠ ˙˝ː˖˓˜˚˙˖˧˒˙ˍˋ˝˧
˨˝˞ ˖ˋˌ˙˛ˋ˝˙˛˓˩ ˏ˖˪ ˓˜˜˖ːˏ˙ˍˋ-
˘˓˪ ˚˙˨˒˓˓ ȋ˜˗Ǥ ʙˋ˜˜ː˘ˋ ͣ͜͜͞ȌǤ
ʪˢː˘˓ː˙ˑ˓ˍ˙˗˜˖˙ˍːˍ˙˜ˠ˙ˏ˓˝˕
˓ˏː˪˗ ˣˍː˔ˡˋ˛˜˕˙ˎ˙ ˚ːˏˋˎ˙ˎˋ ˓
˕˙˗˚˙˒˓˝˙˛ˋ ʴ˗˓˖˪ ʝˋ˕Ǧʛˋ˖˧-
˕˛˙˒ˋǡ ˕˙˝˙˛˦˔ ˪ˍ˖˪ː˝˜˪ ˜˙˒ˏˋ-
˝ː˖ː˗ ˛˓˝˗˓ˢː˜˕˙˔ ˎ˓˗˘ˋ˜˝˓˕˓Ǥ
ʙ ʧ˙˜˜˓˓ ˋ˕˝˓ˍ˘˦˗ ˚˛˙˚ˋˎˋ˘ˏ˓-
˜˝˙˗˓ ˏː˔ʛˋ˖˧˕˛˙˒ˋˌ ˦˖ˌ ˖˓˒˕˓˔
ˏ˛˞ˎʭˍː˝ˋːˍ˙˔˕˘˪˒˧ʨː˛ˎː˔ʣ˓-
ˠˋ˔˖˙ˍ˓ˢ ʙ˙˖˕˙˘˜˕˓˔ǡ ˕˙˝˙˛˦˔
˙ˢː˘˧ ˓˘˝ː˛ː˜˙ˍˋ˖˜˪ ˘ː ˝˙˖˧˕˙
˛˓˝˗˓ˢː˜˕˙˔ ˎ˓˗˘ˋ˜˝˓˕˙˔ ʛˋ˖˧-
˕˛˙˒ˋǡ ˘˙ ˓ ːˎ˙ ˟ː˜˝˓ˍˋ˖˪˗˓ǡ ˍ
˚˛˙ˎ˛ˋ˗˗˞˕˙˝˙˛˦ˠˍˠ˙ˏ˓˖˚˙˕ˋ˒
˛˓˝˗˓ˢː˜˕˓ˠ ˓ˎ˛Ǥ ʡˋ˕ ˙˝˗ːˢˋː˝
ʝǤʦˋ˘˙ˍˋǡʙ˙˖˕˙˘˜˕˓˔˙˜˙ˌː˘˘˙




˒ː˗˖˓ǡ ˝˙ ˘˓˜˚ˋˏˋ˪ ˙ˌ˛ˋ˝˘˙ǡ ˚˙-
ˏ˙ˌ˘˙ ˛ˋ˜˚˞˜˕ˋ˩ˤ˓˗˜˪ ˓ ˒ˋ˕˛˦-
ˍˋ˩ˤ˓˗˜˪ ˡˍː˝ˋ˗ǳ ȋʦˋ˘˙ˍˋ ͜͜͞͝ǣ
ͤȌǤʢː˝˙˗ͥ͟͝͝ˎ˙ˏˋ˘ˋˍ˝˙˛˦ˠʧ˓˝-
˗˓ˢː˜˕˓ˠ ˓ˎ˛ˋˠ ˍ ʬː˖˖ː˛ˋ˞ ˌ˦˖ˋ
˚˛ːˏ˜˝ˋˍ˖ː˘ˋ ˍ˘˓˗ˋ˘˓˩˚˞ˌ˖˓˕˓
˙˚ː˛ˋʡǤʙǤʚ˖ ˩˕ˋʥ˛˟ː˔˓ʴˍ˛˓ˏ˓-
˕ˋ ˍ ˜˙˚˛˙ˍ˙ˑˏː˘˓˓ ˜˓˗˟˙˘˓ˢː-
˜˕˙ˎ˙ ˙˛˕ː˜˝˛ˋʛ˛ː˒ˏː˘˜˕˙˔ ˙˚ː-
˛˦ǣ ˍ ˘ː˔ ˞ˢˋ˜˝ˍ˙ˍˋ˖ˋ ˜˙˖˓˜˝˕ˋ




˕˙˜˝˩˗˙ˍ ˓ ˏː˕˙˛ˋˡ˓˔Ǥ ʙ˙˝ ˢ˝˙
˙˘ ˚˓ˣː˝ǣ ǲʥˌ˜˝ˋ˘˙ˍ˕˓ Ȃ ˘˓˕ˋ-
˕˙˔ǣ ˜ː˛˦˔ ˓ ˜˓˘˓˔ ˕˙˖ː˘˕˙˛ ˍ
ˍ˓ˏː˒ˋ˘ˋˍː˜ː˔ǡ˘ˋ˛ˋ˒˘˦ˠ˚˖ˋ˘ˋˠ
˜˚˞˜˕ˋ˩ˤ˓ˠ˜˪ ˘ˋˏ ˖ː˜˝˘˓ˡˋ˗˓ǡ
˜˝˞˚ː˘˪˗˓ ˓ ˚˖˙ˤˋˏ˕ˋ˗˓ǡ ˙ˌ-
˝˪˘˞˝˦˗˓ ˝ː˗˘˙Ǧ˜˓˘˓˗ ˜˞˕˘˙˗Ǥ
ʡ˙˜˝˩˗˦ǫʩ˙˖˧˕˙˘ː˜˕˙˖˧˕˙Ǯ˚˖ˋ-
˕ˋ˖˧ˤ˓ˡǯ ˍ ˚ː˛ˍ˙˗ ˓ ˚˙˜˖ːˏ˘ː˗
ˏː˔˜˝ˍ˓˓ǡ ˙ˏː˝˦ː ˍ ˏ˛ːˍ˘ːˎ˛ː-
ˢː˜˕˓ː ˠ˓˝˙˘˦ǡ ˏˋ ˜ˋ˗ ʥ˛˟ː˔ ˜
ˍ ˠ˓˝˙˘ː˓ ˜ ˚˙ˍ˪˒˕˙˔˘ˋ ˎ˙˖˙ˍːǡ
ˋ ˍ˜ː ˙˜˝ˋ˖˧˘˦ː ˍ ˙ˌ˦ˢ˘˦ˠ ˎ˓˗-
˘ˋ˜˝˓ˢː˜˕˓ˠ ˕˙˜˝˩˗ˋˠ ȑǥȒ ʟ ˕ˋ˕
˨˝˙ ˜˝ˋ˘˙ˍ˓˝˜˪ ˌː˒˛ˋ˒˖˓ˢ˘˙ǡ ˍ˙
ˢ˝˙ˋ˕˝ː˛˦˙ˏː˝˦ǡ˕˙ˎˏˋ˘ˋ˜ˡː˘ː





˙˝˕ˋ˒˙˗ ˙˝ ˨˟˟ː˕˝˙ˍǳ ȋʙ˙˖˕˙˘˜-
˕˓˔ͥ͝͝͠ǣͤ͢ȌǤʞˏː˜˧˜ ˝˙˓˝˙ ˌ˛ˋ˝˓˝˧
ˍ˘˓˗ˋ˘˓ː˘ˋ˙ˌ˛ˋ˒ʥ˛˟ː˪ǡ˝ˋ˕˕ˋ˕








˘ː ˒ˋˌ˦˖ˋ ˚ː˛ːˍ˙ˏˢ˓˕˙ˍ ˎ˓˗˘˙ˍ
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˜˕ˋ˖ˋˠǡ ˜˗ːˠ ˝˞˛˙˕ ˚˛˓ ˕ˋˑˏ˙˗
˞ˏˋˢ˘˙˗ˍː˜˖˙ˍ˙˗˒ˋ˘˙˜ː Ȃ˝ˋ˕˙˔








˝ː˛ˋ˝˞˛˘˦ˠˍ ːˢː˛ˋˠˍ ˗ː˜˝ːȌǡˋ ˝ ˋ˕-
ˑː˜˚˙˨˒˓ː˔˓˜˙˜˝ˋ˝˧˪˗˓ʙ˙˖˙-
ˣ˓˘ˋǡ ˗˙ˑ˘˙ ˚˛ːˏ˚˙˖˙ˑ˓˝˧ǡ ˢ˝˙
˙˚˓˜ˋ˘˓˪ʙ˙˖˙ˣ˓˘ˋˍ˛˙˖˓ˑ˓ˍ˙-
ˎ˙ʥ˛˟ː˪ˍˡˍː˝ˋːˍ˜˕˙˗˙ˢː˛˕ː˘ː
˜˖˞ˢˋ˔˘˙Ǥ ʙ˙Ǧ˚ː˛ˍ˦ˠǡ ˝ˋ˕ˑːǡ ˕ˋ˕














ˎ˓˗˘ˋ˜˝˓˕ː ˓ ˜˝˓˖˓˒ˋˡ˓˓ ˋ˘˝˓-
ˢ˘˙˜˝˓ ȋˍ ˘ˋˢˋ˖ː ͥ͜͝͝Ǧˠ ˎ˙ˏ˙ˍ ˙˘
˙˝˕˛˦˖˟˓˖˓ˋ˖ʟ˘˜˝˓˝˞˝ˋ˛˓˝˗ˋ




ʡˋ˕ ˗ː˝˕˙ ˍ˦˛ˋ˒˓˖˜˪ ʙ˙˖˕˙˘-
˜˕˓˔ ˙ ʛˋ˖˧˕˛˙˒ː ˓ ːˎ˙ ˜˓˜˝ː˗ː
˞˚˛ˋˑ˘ː˘˓˔ǡ ːˎ˙ ˙˝˕˛˦˝˓ː ˌ˦˖˙
ǲˌ˙˖˧ˣː ːˎ˙ ˜ˋ˗˙ˎ˙ǳ ȑ˝ˋ˗ ˑːǣ ͠ȒǤ





˘˙ˣː˘˓ː˕ ˜ ˝˞ˏː˘˝ˋ˗˓ ˕ ˛ ˙˖˓˛ ˓˝-
˗ˋˍ˓ˠˑ˓˒˘˓ǣ ǲʛˋ˖˧˕˛˙˒ˍ˘˓˕ˋ˖
ˍ˙ˍ˜ːˏː˝ˋ˖˓ˑ˓˒˘˓˘ˋˠ˙ˏ˪ˤ˓ˠ˜˪
˘ˋ ːˎ˙ ˚˙˚ːˢː˘˓˓ ˜˝˞ˏː˘˝˙ˍǡ ˚˙-
˖ˋˎˋ˪ǡˢ˝˙ˍ˚˛˙ˡː˜˜ːˍ˙˜˚˓˝ˋ˘˓˪
˘˙ˍ˙ˎ˙ǡ ˛˓˝˗˓ˢː˜˕˓ ˙˛ˎˋ˘˓˒˙-
ˍˋ˘˘˙ˎ˙ ˢː˖˙ˍː˕ˋ ˘ː˝ ˗ː˖˙ˢː˔Ǥ
ʩˋ˕ǡ˘ˋ˚˛˓˗ː˛ǡ˙˘˜ˢ˓˝ˋ˖ǡˢ˝˙ˏ˖˪
˚˙˜˝˓ˑː˘˓ː ˟ː˘˙˗ː˘ˋ ˛˓˝˗ˋ ˘ː
ˏ˙˖ˑ˘˙ ˙ˎ˛ˋ˘˓ˢ˓ˍˋ˝˧˜˪ ˝˙˖˧˕˙
˛ˋ˗˕ˋ˗˓ ˒ˋ˘˪˝˓˔ǡ ˘˙ ˗˙ˑː˝ ˚˙-
˗˙ˎˋ˝˧ ˞ˢˋˤː˗˞˜˪ ˛˓˝˗˓ˢː˜˕˓˗
˙ˌ˛ˋ˒˙˗ ˜˝˛˞˕˝˞˛˓˛˙ˍˋ˝˧ ˜ˍ˙˩
ˑ˓˒˘˧ǡ ˍ ˢˋ˜˝˘˙˜˝˓ǡ ˛ˋ˜˚˙˛˪ˏ˙˕
ˏ˘˪Ǥʡ˕ˋˑˏ˙˗˞˓˒˜ˍ˙˓ˠ˞ˢː˘˓˕˙ˍ
ʛˋ˖˧˕˛˙˒˘ ˋˠ˙ˏ˓˖˜ ˍ˙˔˓ ˘ˏ˓ˍ˓ˏ˞-
ˋ˖˧˘˦˔˚˙ˏˠ˙ˏǡ˜˝˛ː˗˪˜˧˛ˋ˒ˍ˓˝˧
ːˎ˙ ˖˓ˢ˘˙˜˝˘˦ː ˕ˋˢː˜˝ˍˋǳ ȑ˝ˋ˗




ʙ˙˖˙ˣ˓˘ ˜ ˌ˙˖˧ˣ˓˗ ˓˘˝ː˛ː˜˙˗
˙˝˘ː˜˜˪ ˕ ˖ː˕ˡ˓˪˗ ʙ˙˖˕˙˘˜˕˙-
ˎ˙ ˙ ʛˋ˖˧˕˛˙˒ːǣ ˚˛ˋ˕˝˓ˢː˜˕˓ ːˎ˙
˞ˍ˖ːˢː˘˓ː ʛˋ˖˧˕˛˙˒˙˗ ˜˙ˍ˚ˋ˖˙
˜ ˚ː˛˓˙ˏ˙˗ ˋ˕˝˓ˍ˘˙˔ ˏ˛˞ˑˌ˦
˜ ʭˍː˝ˋːˍ˙˔ǣ ˍ ͥ͜͝͝ ˎ˙ˏ ǡ˞ ˕˙ˎˏˋ
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ˍ˦ˣ˖ˋ ːˎ˙ ˛ːˡː˘˒˓˪ ˘ˋ ˜ˌ˙˛˘˓˕







ˎ˙ˏ˙ˍ ˍ˙˕˛˞ˎ ˝ː˗˦˙ ˝ːˋ˝˛ː ˌ˞ˏ˞-




˝ːˋ˝˛ ˕ˋ˕ ˍ˙˚˖˙ˤː˘˘˞˩ ˟˙˛˗˞
˜˘˙ˍ˓ˏː˘˓˪ǡ ˏː˖ˋ˪ ˞˚˙˛ ˘ˋ ˓ˏː˩
˜˘˙ˍ˓ˏˢː˜˕˙ˎ˙ ˍ˙˜˚˛˓˪˝˓˪ ˜ˡː-
˘˓ˢː˜˕˙ˎ˙ ˏː˔˜˝ˍ˓˪Ǥ ʙ ˏ˞ˠː ˓ˏː˔
ʙ˙˖˙ˣ˓˘ˋǡ ˪˛˕˙ ˍ˦˛ˋˑː˘˘˦ˠ ˍ
˜˝ˋ˝˧ːʩːˋ˝˛˕ˋ˕˜˘˙ˍ˓ˏː˘˓ːȋ˙˚˞-
ˌ˖˓˕˙ˍˋ˘˘˙˔ˍ ˚ ˪˝˙˗˘ ˙˗ː˛ːˑ ˞˛-
˘ˋ˖ː Ǽʣˋ˜˕˓ǽ ˒ˋ ͥ͝͝͞Ǧ͟͝ ˎ˙ˏ˦Ȍǡ ˍ
˕˙˝˙˛˙˔˚˛˙˜˖ːˑ˓ˍˋː˝˜˪ˍ˖˓˪˘˓ː
˕˘˓ˎ˓ ʫǤ ʤ˓ˡˣːʦ˛˙˓˜ˠ˙ˑˏː˘˓ː
˝˛ˋˎːˏ˓˓ ˓˒ ˏ˞ˠˋ ˗˞˒˦˕˓ ˓ ˜˝ˋ-
˝˧˓ ʟˍˋ˘˙ˍˋ ʴ˖˖˓˘˜˕ˋ˪ ˛ː˖˓ˎ˓˪
˜˝˛ˋˏˋ˩ˤːˎ˙ ˌ˙ˎˋ ȋ˚˙˪ˍ˓ˍˣˋ˪˜˪
ˍ ˑ˞˛˘ˋ˖ː Ǽʤ˙ˍ˦˔ ˚˞˝˧ǽ ˍ ͥ͜͝͠
ˎ˙ˏ˞Ȍǡʙ˙˖˕˙˘˜˕˓˔˚˓ˣː˝˙˚˙˜˝ˋ-
˘˙ˍ˕ː ʛˋ˖˧˕˛˙˒ˋ ˙˚ː˛˦ ʚ˖ ˩˕ˋ ˍ





˛˓ˏ˓˕ ǡ˞˘˙˙˘ Ȃ˚˛˙˜˘˞˖ ˜˪ǳ ȋʙ˙˖-
˕˙˘˜˕˓˔ ͥ͝͝͠ǣ ͣ͞ȌǤ ʙ ˙ˢː˛˕ː ʭˍː-
˝ˋːˍ˙˔ ʝ˓ˍ˙ː ˙ ˑ˓ˍ˙˗ ˎ˛ˋ˘˓ˡˋ
˗ːˑˏ˞ ˛ːˋ˖˧˘˙˜˝˧˩ ˓ ˜˘˙ˍ˓ˏˢː-
˜˕˓˗ ˙˚˦˝˙˗ ˏ˙ˍ˙˖˧˘˙ ˛ˋ˒˗˦˝ˋǤ
ʙ˙˝˕ˋ˕˙˘ˋ˙˚˓˜˦ˍˋː˝˚˙˨˝ˋǡ˕˙-
˝˙˛˦˔ ˍ˙˚˖˙ˤˋː˝ ˍ ˜ˍ˙ː˔ˑ˓˒˘˓
˙˚˦˝ ʥ˛˟ː˪ǣ ǲʩˋ˔˘˙ˍ˓ˏˢː˜˝ˍ˙
˚˙˨˝ˋ ː˜˝˧ ˚˛ːˑˏː ˍ˜ːˎ˙ ˙ˢːˍ˓ˏ-
ˢː˜˝ˍ˙ǣ ˍ˘˞˝˛ː˘˘˓˗ ˙˕˙˗ Ȃ ˍ˜ːˠ
ˍ˛ː˗ː˘Ǥ ʥˢːˍ˓ˏːˡ ˍ˜ːˠ ˍ˛ː˗ː˘
ː˜˝˧ ˝ˋ˔˘˙ˍ˓ˏːˡǤ ʟ ˘˓˕ˋ˕˙˔ ˝˞˝





˖˙ˎ˓ˢː˜˕˙ː ˍ˛ː˗˪ǡ ˘˙ ˓ ˙ ˜˝ˋ˝˧ː
ʙ˙˖˙ˣ˓˘ˋʩːˋ˝˛ ˕ˋ˕ ˜˘˙ˍ˓ˏː˘˓ː, 
ˍ˕˙˝˙˛˙˔˚˛˓˜˞˝˜˝ˍ˞ː˝˝ˋ˕˓ːˍ˦-
˜˕ˋ˒˦ˍˋ˘˓˪ ˕ˋ˕ ǲ˘ˋˣː Ǯ˪ ǯ Ȃ ˜ˍ˓-
˝˙˕ǳǢǲ˘ˋˣː˝ː˖˙Ȃ˖ː˝˙˚˓˜˧˗˓˛ǳ
˓ǲ˙˘˙ː ˜˝˧˝ ˙ˢ˘˦˔˙ ˝˚ːˢˋ˝˙˕ˍ ˜ː˔
˘ˋˣː˔ ˨ˍ˙˖˩ˡ˓˓ ˍ˙ ˍ˜ː˖ː˘˘˙˔
ȑʙ˙˖˙ˣ˓˘ ͥͤͤ͝ǣ ͥ͟͠ȒǳǤ ʤː ˜˖˞ˢˋ˔-
˘˦˗ ˍ ˙ˢː˛˕ː ʭˍː˝ˋːˍ˙˔ ˪ˍ˖˪ː˝-
˜˪˚˙ˏˢː˛˕˓ˍˋ˘˓ː˘ː˝˙˖˧˕˙˝˙ˎ˙ǡ
ˢ˝˙ ʙ˙˖˙ˣ˓˘ ˞˗ː˛ ˍ ˚˙˖ˏː˘˧ǡ ˘˙
˓˝˙ˎ˙˟ˋ˕˝ˋǡˢ˝˙˗˘˙ˎ˓ː˚˛˙ˎ˞˖ -
˕˓ ˜ ʙ˙˖˙ˣ˓˘˦˗ ˚˛˙˓˜ˠ˙ˏ˓˖˓ ˍ
˚˙˖ˏː˘˧Ǥʥˌ˥˪˜˘ː˘˓ː˨˝˙˗˞˗˙ˑ-
˘˙ ˘ˋ˔˝˓ ˍ ˜˝ˋ˝˧ː ʙ˙˖˙ˣ˓˘ˋ ʩː-
ˋ˝˛ ˕ˋ˕ ˜˘˙ˍ˓ˏː˘˓ːǡ ˍ ˕˙˝˙˛˙˔
˞˝ˍː˛ˑˏˋː˝˜˪ ˜˖ːˏ˞˩ˤːːǣ ǲʤˋˣː







ˑː˖ˋ˘˓˔ǡ ˜˝˛ˋ˜˝ː˔ǡ ˢ˞ˍ˜˝ˍǳ ȋ˝ˋ˗





˕˙˝˙˛˦ː ˞˕ˋ˒˦ˍˋ˖˙˜˧ ˍ˦ˣːǡ ʙ˙-
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˖˙ˣ˓˘ ˎ˙ˍ˙˛˓˝ ˙ ˝ːˋ˝˛ː ˕ˋ˕ ˙ˌ
˓˜˝˙˛˓ˢː˜˕˙˗ ˚ː˛ːˑ˓˝˕ː ǲ˝˙ˎ˙
˚ː˛˓˙ˏˋ ˓˜˝˙˛˓˓ǡ ˕˙ˎˏˋ ˏ˘ːˍ˘˙ː
˜˙˒˘ˋ˘˓ː ˍ˦ˏː˖˪˖˙˜˧ ˓˒ ˜˙˘˘˙ˎ˙
ˍ ʛ˓˙˘˓˜˙ˍ˦ˠ ˙˛ˎ˓˪ˠǳǢ ʙ˙˖˙ˣ˓˘
˜˛ˋˍ˘˓ˍˋː˝ ˝ːˋ˝˛ ˜ ˛ː˝˙˛˝˙˔ǡ ǲˍ
˕˙˝˙˛˙˔˓˝ː˚ː˛˧ːˑː˗˓˘˞˝˘˙˜˙-
ˍː˛ˣˋː˝˜˪˚ ˛ː˙ˌ˛ˋˑː˘˓ː˝ ː˕˞ˤ˓ˠ




ʬˋ˛˛˓˜˙˘ ˓ ʭˍː˝ˋːˍ˙˔ ˙ ˘˙ˍ˙˗




˜ ˛ˋ˒˗˦ˍˋ˘˓ː˗ ˎ˛ˋ˘˓ˡ ˑ˓˒˘˓ ˓
˝ˍ˙˛ˢː˜˝ˍˋȋˢ˝˙˜˙˚˙˜˝ˋˍ˓˗˙˜˙˝-
˕ˋ˒˙˗˙˝˛ˋ˗˓˙ˌ˛ˋ˗˖ː˘˓˔ˍ˕ˋ˛-
˝˓˘ˋˠ ˛˞˜˜˕˓ˠ ˓ ːˍ˛˙˚ː˔˜˕˓ˠ ˠ˞-
ˏ˙ˑ˘˓˕˙ˍ ˋˍˋ˘ˎˋ˛ˏˋ ȑ˜˗Ǥ ʩˋ˛ˋ˜˙ˍ
ͣ͜͜͞ȒȌǡˋ ˜ ˏ ˛˞ˎ˙˔˜ ˝˙˛˙˘˦Ȃ˜ ˓ ˏːː˔
ˑ˓˒˘ː˜˝˛˙˓˝ː˖˧˜˝ˍˋ ˓ ˜˙˒ˏˋ˘˓-
ː˗˘˙ˍ˙ˎ˙ ˝˓˚ˋ˖˓ˢ˘˙˜˝˓ǡ ˝˙ ː˜˝˧
˜ ˞˖ ˞ˢˣː˘˓ː˗ ˢː˖˙ˍː˕ˋǡ ˜ˍ˪˒ˋ˘˦
˝ː˜˘˦˗˙ˌ˛ˋ˒˙˗ ˜ ˗˙ˏː˛˘˓˜˝˜˕˙˔






˙˛ˎˋ˘˓˒˙ˍˋ˘˘˙˜˝˓ǳǡ ˋ ˜ˋ˗˦˗ ˍˋˑ-
˘˙˔ ˒ˋˏˋˢː˔ ʛˋ˖˧˕˛˙˒ˋ ˌ˦˖ˋ ˘ː
˜˝˙˖˧˕˙ ˡː˖˧ ˚˙˗˙ˢ˧ ˗˞˒˦˕ˋ˘˝ˋ˗
ˍ ˙˜ˍ˙ː˘˓˓ ˛˓˝˗ˋǡ ˋ ˜˙˒ˏˋ˘˓ː ˝ˋ-
˕˓ˠ ˞˚˛ˋˑ˘ː˘˓˔ǡ ˕˙˝˙˛˦ ˗˙ˎ˖ ˓
ˌ˦ ˜˖˞ˑ˓˝˧ ˑ˓˒˘ː˜˝˛˙˓˝ː˖˧˘˦˗
˗ˋ˝ː˛˓ˋ˖˙˗ǡ ǲ˚˛˓˒ˍˋ˘˘˦˗ ˚˛ː˙-






˜ˍ˙˔ ˜˙ˌ˜˝ˍː˘˘˦˔ǳ ȋ˝ˋ˗ ˑːǣ ͥ͝Ȍ
˗˙ˑ˘˙ ˛ˋ˜ˡː˘˓ˍˋ˝˧ ˡˍː˝ˋːˍ˜˕˙ː





˜˝ˋˍ˖ː˘˓ː ˙ ˜˙ˌ˜˝ˍː˘˘˙˗ ˛˓˝˗ː ˍ
˜ː˛ːˏ˓˘ːͥ͟͜͝Ǧˠˎ˙ˏ˙ˍˍ˙˚˖˙˝˓˖˙˜˧
ˍ ˡˍː˝ˋːˍ˜˕˞˩ ˝ː˙˛˓˩ ˚ː˛ːˍ˙ˏˋǡ
ˍ ˜˙˙˝ˍː˝˜˝ˍ˓˓ ˜ ˕˙˝˙˛˙˔ ˚˛˙˓˜-
ˠ˙ˏ˓˝ ˙˝˝ˋ˖˕˓ˍˋ˘˓ː ˙˝ ʦ˞ˣ˕˓˘ˋǡ






ʘː˛ˎ˜˙˘ˋ ˓ ʯ˕˖˙ˍ˜˕˙ˎ˙ǡ ˛ˋ˜˜ˢ˓-
˝ˋ˘˘˦ˠ ˘ˋ ˚˛ː˙ˏ˙˖ː˘˓ː ˗ːˠˋ˘˓-
ˢː˜˕˙ˎ˙ˍ˙˜˚˛˙˓˒ˍ˙ˏ˜˝ˍˋˋ˛˝ː˟ˋ˕-
˝˙ˍǤ
ʡ˙˘ːˢ˘˙ ˑːǡ ˘ː ˜˖˞ˢˋ˔˘˙ ˓ ˝˙ǡ
ˢ˝˙˗ ˘˙ˎ˓ː˕ ˛˓˝˓˕˓˓ ˚ ˓˜ˋ˝ː˖˓ˎ ˙-
ˍ˙˛˓˖˓ ˙ ˜ˍ˙ːˌ˛ˋ˒˓˓ ˡˍː˝ˋːˍ˜˕˓ˠ




ˎ˜˙˘ˋǡ ʛˋ˖˧˕˛˙˒ˋǡ ʙ˙˖˕˙˘˜˕˙ˎ˙ ˓
ʗ˘ˏ˛ː˪ʘː˖˙ˎ˙˘ ˋ˖˓ˡ Ǥ˙ʩˋ˕ǡ˘ ˋ˚˛˓-
˗ː˛ǡˍ˛ːˡː˘˒˓˓ͥ͝͞͞ˎ˙ˏˋ˘ˋ˜ˌ˙˛-
˘˓˕ʧˋ˒˖˞˕ˋʘː˖˦˔˚˓ˣː˝ǣǲʙ˜ːˢ ˓-
˝ˋ˖ǡˍ˜ːˢ ˓˝ˋ˖ǡ˙ ˝˙˛ˍˋ˝˧˜˪˘ː˗˙ Ǥˎʙ
ˢː˗ˑː˜˓˖ˋǫʙ˚˙˛˦ˍ˓˜˝˙˗ˑː˜˝ːǡ
ˍ˚ ˙˛˦ˍːǤʨ˝˓ˠ˙˝ˍ˙˛ː˘˓˪ʧˋ˒˖˞˕˓– 
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˚˙˛˦ˍ˙ ˝˛ ˋ˒˖˞˕˓Ǥʦ˙˛˦ˍ˓ ˒˞˗˓˝ː-
˖ː˘ ˑː˜˝˓˕˞˖ ˪ˡ˓˙˘˘˙˔ ˚˖ˋ˜˝˓ˢ-
˘˙˜˝˧˩ǡ ˚ː˛ːˠ˙ˏ˪ˤː˔ ˍ ˗ː˖˙ˏ˓˕˞
ˡː˖˙ˎ˙Ǣ ˓ ˠ˙˛˪˗ˌ ȋǦǦȌ ȋˍː˖˓˕˙-
˖ː˚˘˙ ˍ˖ˋˏːː˝ ʣˋ˛˓˘ˋ ʭˍː˝ˋːˍˋ
˓˗Ȍː ˜˝˧˚ ˙˜˖˞ˣ˘˙ːˍ ˦˛ˋˑː˘˓ː˚ ˙-
˛˦ˍˋǣ˓˕ˋ˕ˍ͡Ǧ˙˔˜˓˗˟˙˘˓˓˞ ʘː˝-
ˠ˙ˍː˘ˋˠ˙˛˓˪˗ˌ˓ˢː˜˕˓˗˓˞ˏˋ˛ˋ˗˓
ˌ˧ː˝˜˪ ˜ː˛ˏˡːǡ ˝ˋ˕ ˒ˏː˜˧ ˚˙ˏ˦˗ˋ-
ː˝˜˪ ˠ˙˛˓˪˗ˌ˓ˢː˜˕˓˔ ˖ː˔˝˗˙˝˓ˍǡ
˜˝ˋˍˣ˓˔ ˪ˍ˜˝ˍː˘˘˦˔ ˗ː˖˙ˏ˓ˢː-
˜˕˓˗ ˑː˜˝˙˗ǡ ˚˛˙˜˪ˤ˓˗˜˪ ˢː˛ː˒




˘˙˔ ˓˒ ˠ˙˛ː˪ ˓ ˪˗ˌˋǡ ˗˙ˑ˘˙ ˞˕ˋ-
˒ˋ˝˧ ˘ˋ ˡˍː˝ˋːˍ˜˕˙ː ˜˙˒˘ˋ˝ː˖˧˘˙ː
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